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ABSTRACT 



The overall purpose of this study is to present 
appropriate comparative data on ina^oi DJD contractors and to 
evaluate their profitability during the period iyoO-1984. The 
study is structured to examine tuo principal research 
questions as they apply to a saraple of 49 prime DOU 
contractors. The first examines profitability from tne macro 
level, i.e. the defense industry taken as a whole. The second 
involves an auc^lysis of several defense contractors at tne 
roicro level, i.e. individual fi rms and specific business 
segments. The study includes a discussion of tiic defense 
perspective of the 198C's, an historical summary of DOD 
defense policy, a review of profit studies, and a suianiary of 
selected financial data. Ttie study's main conclusions are 
that on tne basis of the pro £ i taoi 1 i ty measures selected one 
for the period l98t)-1984, DOD prime contractors were (i) more 
profitable trian tntir lixt-sized comr.iercial oriented 
competitors and (2) on both ah aggregate and segment basis, 
less exposed to risk. 
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I. iiMTRODUCTION 



Since the early part of the nineteen sixties there have 
been many discussions and numerous studies completed on the 
profits attained by major government contractors. The press 
is alive with many new discoveries of seemingly overpriced 
items purchased “blindly" by the Defense Department. The view 
of many is that the prime defehse contractors are taxing 
undue advantage of their positions, leaving the Department of 
Defense and the taxpayers to carry tne burden of the 
corporations' profitability. 

The issue of profitability of those corporations that 
supply the government with the goods and services to support 
tne national defense is a crucial ana controversial one. Witn 
due regard to the risk factor, if the profits gained on 
government business are higher than those gained in tlie 
private sector, the government is wasting resources. 
Conversely, if tne profits are significantly lower in tne 
government contracting business, then the major contractors 
will seek other marxets, and the quality and availability of 
the necessary defense supplies will be adversely affected. 

Despite tiie many profitability studies tnat iiave been 
done, there seems to be little agreement on whetiier or not 
the r.iajor defense contractoro arc reaping greater, equc.l, or 
lesser returns on business tiian the corporations engaged 
solely in the private marketplace, in light of this 
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uncertainty, a further step into the profitability dimension 
was taken that will clarify some of the confusion in this 
area. The overall purpose of this study is to present 
appropriate comparative data on DOD contractors and to 
evaluate their profitability. Two important discleimers are 
in order. First the research objectives and comparisons are 
focused on presentation of objective, quantitative finanacial 
data. There is no attempt to determine, on a qualitative 
basis, the reasonaolcness or adequacy of profits. Second, 
this study has relied on published accountinq data 
througnout, particularly as tney reflect the allocation oi 
costs, and no attempt is made to analyze the quality of 
reported earnings, while data sources anc their limitations 
are addressed in detail in Chapter II, the study hinges on 
the presumption that repotted costs are properly allocated 
and accurately classified. Allocation distortions with 
respect to DOD contiacting will tena to increase DOD contract 
costs and reduce profits. In general, comparisons will be 
less pronounced. A full discussion of the quality of earnings 
is thus beyond the scope of this thesis. 

Tne study v^as structured to examine tv;o principal 
research questions. The first examines prof i taui 1 i ty rrom the 
macro level, i.e., the aetense industry taken as a wnole. Tne 
second question takes a closer look at several defense 
controctors at tire micro level, i.e., individual firms anc 
specific business segments wittiin those firms. Botn questions 
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are addressed in tne same time frame to facilitate 
comparisons and to serve as reference points for possible 
replication or further study. Whether this period of study, 
from lS»6fc/ through 19b4, is representative of future trends, 
valuable in illuminating previous ones or merely an anomaly 
is only speculation and the proper focus of future research. 

1. What is the relative profitability of firms doing 
business with ttie government? 

in the first question, a traditional approach is taken in 
comparing profitability by identifying tne companies that 
rely heavily on DOD contracts and comparing their returns to 
some base level. Directly related to and a subset of the 
question of profitability is the question of the risks 
involved in depending on government contracts for a 
significant portion of profits. 

2. how do profits of the defense-oriented seginencs (9i) 
percent or greater of sales to DOD) within 13 prime 
Department of Defense contractors compare to the 
corporate segments principally involved in private 
markets? 

The second question requires disentangling business 
segments so that those segments principally engaged in 
supplying DOD may be compared wicn the other segments of tiie 
corporation which rely more extensively on the private 
sector, in addition to considering the intracompany 
comparisons, government/DOD segments are pooled and compared 
wicii the private sector segments on an intercompany basis. 

tiach of the research questions is addressed separately. 
Question 1 in Chapter iV and Question 2 in Chapter V. 
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A. DEFENSE PERSPECTIVE OF THE 1980 's 

The 1980's provide an interesting, albeic unusual, 
time frame to study defense contractors. The growth of 
national defense spending under a pro-defense President might 
suggest a favorable business environment for defense 
contractors. However, the increases in defense spending must 
be quantified and put in perspective, i.e. in terms of Gross 
National Product (GNP), the national budget, and changes in 
total DOD contract awards [Ref. 1: Secs. 5 and 6]. Table 1 
provides these summary data. 

As a percent of GnP, national defense budget authoricy 
iias seen minor fluctuations but nas averaged 5.84 percent 
during tlie period 1988-1984. by comparison, during the 
previous 5 year period, ttie average was 5.16 percent. 

in 1988, national defense's snare of total budget 
autlioricyi was 2x.2 percent. In 1984, it had giown to 28 
percent and is projected to increase to nearly 33 percent by 
1983. Outlays^ (in current dollars) for National aefense have 
increasea 70 percent over the 1980-1984 period, compared to a 
49 percent increase in tne 1975-1980 period. 

from the defense contractors' point of view, the 
principal interest is how much of the increase in deiense 



Budget autiiority is appropr ia ced eacn year by Congress 
and represents funding ttiat will be spent over a subsequent 
year or period of years. 

2 

budget outlays are the dollars tnat are actually spenu 
by an agency during the fiscal year. 
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spending is allocated to prime contracts for goods and 
services. A review of DOD prime contract awards during tne 
period reveals that allocation of the national defense budget 
authority to prune contracts has remained nearly constant 
(50-54 percent). As a percentage of outlays, prime contracts 
have ranged from 57-63 percent. 



TABLt: 1 

DLFEtvlSE SPENDING IN PLi^tbPEC i i VE ; l5E0-lSJc,^ 
(billions of current aollars) 





Fy-bO 


Fy-81 


Fy-82 


'n 

CO 

\ 


Fy-8 4 


GNP 


2575.8 


2885.9 


3046 . 0 


3221.4 


3581.1 


TUTAL 
BUDGET 
AUTHURi 1 y 


G76.1 


7^9.1 


813 . 8 


887.9 


94 9 . 7 


DEFENSE 

BUDGET 

AUTHURITY 


143.8 


180 . 0 


216.5 


245.0 


255.1 


DEi ENSE 
UUTLAfS 


luJ. 9 


157.5 


lo5 . 3 


• 

CM 


227 . 4 


PR IKE DUD 
CONTRACTS 


76.8 


97.4 


116.7 


128.2 


1 j u . 6 


Source: Office of 


Kanagement 


and Budget, 


Historical 


1 a b 1 e s ; 


budget of 


tiie Unit 


ed States 


Government t 


iscal iec.r 


b 6 . 0 t'O , 



Wash ing ton , DC 1^65. 



in tfcr.is of G^P, share of national budget, and dollar 
value of prime contracts let by the DUD, the size of cne DUD 
”pi'^" iic-s increased dramatically in tne 15Gb's. A clear 
upward trend has been established, and it is against this 
bacitdrop that this study must be viewed. 
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THE OOD PIE 



B. 

In studying the prof i tuDi 1 i ty of corporations, cne 
question of the present and projected future demand for the 
products plays a significant part in tne overall evaluation. 
With the Department of Defense prime contractors, a wary eye 
has been cast toward the longevity of the customer and 
supplier relationship. This can be seen in the financial 
reports of DUD-oriented firms where a caution is included 
concerning the possible termination of the long term 
contracts at the convenience of tiie government, rnese 
statements are usually followed by affirmations about tne 
proteccion provisions covering costs incurred as well as tne 
payment of any applicable fees or profits. Even with the 
threat of possible termination-^, there are many couipani-^s 
vying for a piece of the defense market "pie." 

Within the short time frame of this study, which 
admittedly covers tlie defense buildup of tne eiguties, the 
obligation of prime contract dollars has risen from vVu.o 
billion in fiscal year 198y to $133.6 billion in fiscal year 
lS/o4 [Kef. 3], an increase of 57 percent, figure 1 shows tne 
increase of defense contracts in relation to the increase of 
tlie national budget authority. 



From reports publisned by tne U. b. Departnu-uit of 
Defense, Directorate for Information, Operations and Heports 
(ijIuk), terminations for the ,^ast five years nave averaged .5 
percent of the total value of contracts awarded [Kef 2j. 
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Total National Budget Authority 



Figure 1. Defense Contracts and the National Budget 



The source used for information concerning the annual 
size and the recipients of the major portion of the 
Department of Defense contracts is the DOD Directorate for 
Information, Operations, and Reports (DIOR) publication 
entitled lOti Companies Receiving the Largest Dollar- of Prime 
Contract Awards (Top 100) which is further described in 
Chapter II. The following are pertinent facts concerning tne 
Top luo summary data as they apply to this study. Selection 
of companies for study is explained in Chapter III. 

(1) Prior to 1983, the companies listed were for prime 

contracts awarded in excess of $10,000. Since 1983 the 
listing is for contracts which exceed $25,000. 
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(2) The 100 companies listed each year have received 
between 6b percent and 70 percent of the total volume 
of awarded contracts. 

(3) In the five years studied, fifty four corapanies 
consistently appeared each year. 

(4) The forty nine companies that were selected for study 
from the fifty four received between 49 percent and b4 
percent of the total contract awards. 

(5) Over the period covered in this study, an average of 
17 companies per year were added and subtracted from 
the list of 100. 

In summary, the "pie's" largest pieces are obligated in 
single and multi-year contracts and are repeatealy won by a 
select few. The remaining portions ate sought and v^on Dy 
companies which are not included in the "Top 100" on a 
consistent basis. 

C. PROBLEMS IN STUDTING PROFIT 
1 . Def ini tions 

Because the term "profit" may be used and inter ptecea 
differently by economists, accountants, corporate fin.^ncial 
officers, lenders, government contracting officers, and 
federul agencies, its definition is of primary importance. In 
this study, profit is defined as the amount of gross reveriues 
that reniain after deduction of all costs, expenses, interest, 
and taxes. Therefore, "profit", "net profit", and "net 
income" are considered synonymous. "Operating profit" is 
defined as earnings before interest and taxes. 

Profit is generally related to some other financial 
measure (i.e. sales, shu t ehoide r ' s equity, total 
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capitalization etc.) and expressed as a percentage . This 
percentage, with profit as the nuraerator and another 
financial measure as the denominator, provides the profit 
"rate" or "return" on a specific base. The denominator or 
"base" is critical in measuring profitability, for totally 
different conclusions can be reached using the same numerator 
over different denominators. 

In this study, "net worth" and "sales" are used for 
the bases in the profit equations (specific reasons for using 
net worth follov; in this section and for using sales in 
Chapter V). The definition of net worth is important, for 
tnere are many financial information sources that aiffer in 
the treatment of its components. For this study, "net worth" 
includes all capital stock (less preferred stock tnat carries 
mandatory redemption restrictions or is outside the company's 
control), surplus, and retained earnings. 

2 . Seleccion of a Profit i»leoSure 

A number of profit measures have been used in 
studying defense contractors. While no one measure has gained 
universal accepcance, net income divided by neu wortn was 
selected as the comparative measure because of the following 
r easons : 

A. it precludes the distortion introduced wiien trying to 
account for government-f urnisned plant, property, and 
equ 1 pmenL . 

b. over time, significant changes to a cor pora t i on ' s 

financial structure will ultimately be reflected in its 
net wortn. 



15 



C. to enable comparisons with the principal profit studies 
completed in the past that have used this particular 
measure as a profitability baseline. 

D. because net worth is an important statement of the long 
terra financial nealtn of a company to its stockholders 
and potential investors. 

3 . DQD-specific Problems 

There exist several peculiarities in studying DbD and 
its contractors which have a measurable effect on annual 
data. To reduce these annual variations witliin specific 
firms, most of the data in this study has been "aggregated" 
or grouped togetner. Individual firms' financial data nave 
been added to those of other firms and a mean or average 
obtained. This is useful in comparing corporate behavior 
because the mean or average represents a group of firms 
viewed as a single entity. Througiiout the study, aggtegaced 
data will be identified by the use of means and/or the actual 
number of data elements induced in a group. Unless 
otherwise noted, all data refer to the specific period of 
this study, li?dh-iyd4. 
a . Timing. 

A fundamental problem in studying contractors is 
tlie time dimension. DUD reports conform to the federal fiscal 
year (e.g., October 1- Septemoer JO). This can create a 
timing difference for a corporation that is awarded a major 
contract in the first guarter of a fiscal year, files 
calendar year-end reports to the SEC and ends its corporate 
year on Jo June the following year. I'he resulting distortion 
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in data is apparent on an annual basis. For example, in 1982, 
DOD reported contract awards to a firm that exceeded the 
firm's total sales as reported at year end. This can be 
traced to two factors. First, the FY83 DOD contract awards 
represented multi-year procurement and second, tne firm's 
financial reports recognized only the initial year's 
revenues. However, by using aggregate data, such isolated 
annual distortions have been minimized. 

b. Non-DoD Government Contracts. 

Annually, DOD discloses both the dollar value and 
tnc specific firms awarded prime contracts [Kef. ij . 

However, many of the contractors listed are awarded 
additional government contracts that are not includeo in tne 
DOD figures. This is apparent when specific business 
segments are examined in Chapter V. All of the firms studied 
are segmented by product, business line, or major customers 
and report revenues and expenses on tnat basis. Generally, 
DOD and non-DoD government contracts are lumped together in 
financial reports and labelled "governmenc work". nowever, 
because the proportion of non-DOD government worx is 
relatively insignificant, DjD worK remains valid aS a proxy 
for total government worx^. 

4 

tor example, one of the primary non-DOD governn.cnt agencies 
that awards contracts to a number of the firms studied is tne 
National Aeronautics and Space Administration (NASA), in 
terms of budget, NASA's total budget authority has amounted 
to approxiiiiateiy 3 percent of Dub's total each year. 
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c. Miscellany. 

Many defense contractors actively participate in 
the Foreign Military Sales (FMS) program. FMS sales were 
included as government sales because DOD administers this 
program of Allied procurement. 

4 . Summat y 

In summary, the study of profit in the public or 
private sectors is inherently difficult because of 
definitions, selection of an appropriate base, and tne 
variations in data reported by the financial iiiformation 
services. DOD contractors' prof i tabi 1 i ty is further 
complicated by timing, treatment of non-DUD government 
contracts, and the FmS program. 

D. HISTORICAL SURVEY OF PROFIT STUDIES 

The nuinoer of profit studies of DOD contractors completed 
during the last 2'j years is coris iderable (tne Profit ’76 
annotated bibliography includes 53 citations alone), altnough 
the majority were completed between l5Go - 197’/. many of the 
studies concentrated on the 1960 's and •,/ere clearly ske^ea by 
che demands of military operations in Vietnam. Most recently, 
DOD has concluded an 18 month study of defense contractors 
that v^as released in August 1985 [Ref. 4J, tne first such 
compr eiiens i ve study since Profit *76 [Ref. 5J . 

Profit has not been a major topical subject for the last 
10 years. Tnere are isolated studies, a inoaest number of 
journal articles, and less than a dozen known tneses on tne 



subject. By far the most voluminous reporting on profits of 
DOD contractors has been in the news media. Of all these 
various sources, the most useful to this research effort have 
been the formal studies undertaken by the HAND Corporation, 
the Logistics Management Institute (LMI), Government 
Accounting Office (GAO), and the Department of Defense (DOD). 
Because of the detailed methodologies, breadth of data, and 
bibliographies, the studies in this group are consiaered 
"baseline" works. A second group of studies primarily 
represent critical analyses of tne baseline studies, often 
"borrowing" the data ana methodology of the primary 
rcsearcliers . 

While the inethoaology of the baseline studies is of 
continuing interest to future researchers, the ma^or 
conclusions of che studies are important for two reasons, 
first they provide the. historical context in which to view 
Ci^ianges in DOD profit policy. Second, the conclusions lacx 
any general consensus. They eitiier "prove" that DOD 
contraccors operate in an environment of low risks and nigh 
profits or hign risks and low profits. Tnere's little in tne 
way of middle ground. vVhile tnis polarisation is cx£.gger ateo , 
there is no single study whose conclusions are universially 
acceptea. Tlie studies vaiy significantly in level of 
objectivity, size of data base, and most important, the 
profit measure itself. Moie ofte-n than not, the conclusions 
become a product of the specific profit measures estaDlisheci 
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at tine outset of the study. Among the measures included in 



these studies 


were profits as a percentage of sales, as a 


percentage of 


shareholder's equity, and as a percentage of 


total capital 


invested. Various assessments of risk, uect 



leverage, and capital turnover also distinguish the studies. 

The following key events and studies are helpful in 
understanding the evolution of DOD profit policy and the 
relationship of a monopsonist DOD to its industrial base. 

This survey is not all-inclusive but merely representative of 
the liiain policy currents: 



DATD 


EVCiMT/OTUDr 


1934 


Tne Vinson-Trammel 1 Act was passed to limit 
profits on the construction of naval ships and 
aircraft. It required eacn contractor to 
return all profits that exceeded It) percent of 
the tocdl contract price for snip contracts and 
12 percent of the total contract price for 
aircraft concracts. t^assed in cne v^ar^e of 
post-war profit scandals, this statute 
represented the first attempt to "legislate" 
prof i ts . 


1931 


The Kenegot iat ion Board rs establisned to 
review Vvar, Wavy, and Maritime Commission 
contractor profits and empowered to reduce 
profits where they are "excessive". All 
coiitracts of $lU3,001i;. or more containea a 



21 



1962 



1964 



1957 



19 5 7 



"renegotiation clause" that could be invoked by 
the Department secretary. 

McClellan Hearings investigate widespread 
allegations of "profit pyramiding" of defense 
contractors and their sub-contractors. 

"Weighted Guidelines" were introduced for 
government contracting in answer to 
Congressional charges of "profit pyramiding" 
and to prop up a sagging defense industry. Tne 
weighted guidelines were a cost-based formula 
that determined profit by a weighting scheme of 
65 percent allocated to cost, 35 percent 
allocated to risK, and 5 percent allocatec to 
other. The weighted guidelines set a precedent 
for cost-based profits. 

A HAND study, Risk and tne Aerospace Rate of 
Return [iief. 5] , addressed tne guestion of 

whether above average return on equity for 
Aerospace contractors was linked to above 
average risk exposure during the period 
1957-1964. The study concluded tliat defense 
contractors' return could not be explained on 
the oasis of risk alone. 

Prof. Hurray Aeidenuauin publishes Arms a no tne 
American Economy: A Domestic Convergence 
Hypotnesis [«ef. 7]. The study conduced ttiat 
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195S) 



defense work profits (defined as a percentage 
of net worth) exceeded profits on similar 
commercial work. 

Logistics Management Institute (LMI) Defense 
Industry Profit Review was publisned in a 
series in 1967,1969 and 1979 [Ref. 8]. 

1967; reported "downward" trend in defense 
business profitability witii 
concurrent upward trend in commercial 
profitability. Ma 3 or indices 
included profit as a percent oi; 
sales, equity investment, total 
investment and costs. 

1969: continuation of 1967 study. Using 

prof i tabi 1 i ty case of Total Capital 
Investment (TCI), concludes that 
defense profitability as percent of 
TCI is trending downward while the 
commercial sector is crending upwaru, 
and explained by, more coiape u i t ion , 
inflation, and fixed price contraccs. 

197U: based on 1988-1968 data and supported 
1967 and 1969 finuiiigs. Tiie study 
found tnat (1) defense business 
showed low average profits wnen 
compared to commercial business, (2) 
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1971 



1971 



1976 



profit inequities exist due to 
differing capital requirements, and 
(3) defense contractors are capable 
of competing in commercial markets. 
GAO Defense Industry Profit Study , [Kef. 9], 
concluded that defense business profits were 
significantly lower than commercial business 
profits, using profits as a percentage of sales 
as the measure, in a survey of 74 major DOD 
contractors and a review of 145 DOD, NASA, and 
Coast Guard negotiated contracts from 
1964-1969. When profits were expressed as a 
percentage of equity capital and total capital 
investment, DOD contractors and commercial 
contractors were similar. 

Aerospace Induscrias of America Aerospace 
Profits vs. KisKS , [Kef. 10] adoresses 
adequacy of profits in relation to risk. Profit 
is expressed as a percentage of: sales, equity 
capital, and total capital investment. 

It concluded on tne basis of perioc studieo 
(1966-1969) that profit rates by any measure 
have fallen ana are currently below rates for 
like commercial work, despite increased risk. 
Department of Defense (DoD) Profit '76 
study revealed that defense business was 
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cna rac ter i zed by high risks and low 
profits. It led to DPC 76-3, the new profit 
policy for DOO in 1976, that revised the 
Weighted Guidelines to increase facilities 
investment and to increase potential profit by 
inclusion of imputed cost of capital. 

1985 DOD Defense financial and Investment 

Revievrf continues the "Profit '76" inetnodology 
using 1975-1983 data. It found that during tne 
period 1970-1979 defense profits were 
comparable to durable goods manuf accurers. 
However, average defense profits during 
1980-1983 decreased slightly while profits of 
durable goods manufacturers deteriorated 
dramatically. The study concluded that defense 
business reraained profitable because of (1) 
increased defense outlays and (2) decline in 
inflation. I’tie study found that the current 
profit policy was basically sound and in need 
of only lainor refinements. 

What has emerged from these primary studies is a wide 
range of conclusions and little agreement on analytical 
technigues or research approach. Authorship has 
predictably led to cnaiges or bias and critical reaction by 
interest groups. Thus, an historical survey of profit stuaies 
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is useful in studying profit today only in terms of 
sampling/selection techniques, statistical methods, and 
selection of profit indices. In addition, studying the 
analyses of the major studies is helpful in avoiding the 
known pitfalls in this research field. 

Profit * 76 , [Ref. b: pp C3-C4] included a list of salient 
profit study points that are particularly useful in designing 
and formulating any study of defense contractors. Those 
guidelines have been modified to apply specifically to this 
study and are shown below; 

1. Objectivity of the premises and methodologies 

a. what were the underlying assumptions? 

b. were the assumptions justified? 

c. 'was a study approach taken that would 
eliminate/minimize bias? 

2. Representation of the Defense Industry in samples 

a. How were the firms selected? 

b. Are the firms representative of the defense 
population? 

i. Are statiscical methods properly ap^jlied? 

a. Is data aggregation misleading? 

b. is the study period long enough to determine 
accurate trends? 

c. Are data gualified by statistical results, i.e. 
standard deviation, means, confidence intervals? 

4. Do commercial versus defense profits provide a 

valid basis for comparison? 

a. Are rueaningful segment comparisons drawn? 

b. Were profits of all segments used in comparisons? 
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II. THE DATA 



Ideal source data are clear, concise, accurate, 
standardized, readily available, and consistent. However such 
data are difficult to obtain, considering the many different 
accounting practices, reporting principles, and the various 
forms of DOD contracts. The purpose of this chapter is to 
identify and explain the selection of the data sources. 

In selecting sources for comparison of corporate 
financial standing, the choices are fairly liraited out of 
excellent quality. All are publicly available and fall into 
two basic categories: the primary sources (SEC form iCK 
reports and the Department of Defense Directorate for 
information. Operations and Reports li)U Companies ) and the 
Secondary sources ( moody's Handbook of Common Etocks , The 
Value Line , and Fortune ) . 

The primary sources were used for determining cne prime 
coneractors, ( Ihu Companies ) and for separating and examining 
the corporations' business segments (SEC luK reports). The 
secondary sources were used to obtain standard financial 
information such as sales revenues, net income, operating 
margins, and net worth. in the process of accumulating tne 
corporate financial information for analysis and comparison, 
a significant data base, included in tlie Appendices, was 
developed. This data base, wtien used with the computer 
statistical program, HiwiTAb, provided tne means for 
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analyzing and testing tde data acquired from the primary and 
secondary sources. Tnough initially labor intensive, the 
creation of a data base was well worth the effort, especially 
for repetitive hypothesis testing and regression analysis. In 
the remaining portion of this chapter, the use, impact and 
limitations of each of the data sources will be reviewed. 

A. St;CURITit;S and exchange COMi-lIbSION (SEC) iUK kbPORTS 
The lt>K reports were used for segregating, within a 
company, government business from private industry business 
and were primarily composed of the corporations' annual 
report and additional information required by tne Securities 
and Exchange Commission. With only general financial 
reporting guidelines provided by the lifiancial Accounting 
Standards Board (tASB), the contractors follow many different 
accounting prectices and report the data differently. I'his 
inconsistency in reporting materially affects the accuracy of 
the aata and hampers direct comparisons. 

Tnese differences came to light in attempting to extract 
tne business segment information for the developmenc of a 
statistical data base. Where some of the corporations clearly 
present the extent of the government business by segments, 
others only provide percent of government business for the 
corporation as a whole. 

In the original formulation of tin; goals of tnis study, 
it was hoped that the segments could be separated showing 
sales, expenses end profits all allotted to particular 
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customers, either government or commercial. Such clear 
separation was the exception rather than the rule. So the 
original objective was modified by identifying the segments 
with 90 percent or greater of sales attributed to the 
government. This change accommodated the limitations imposed 
by the differences in financial reporting. 

B. FORTUNE 

Fortune [Kef. il] was selected oecause of the annual 
evaluation of the 5U0 largest corporations in the United 
States. Ranxed by total sales, the corporations are ulso 
ranked by other financial indicators such as growth rate or 
total return to investors, for the purposes of this study, 
the fortune 5U0 was selected as a comparative bast on wnich 
to evaluate tlie performance of the prime Department of 
Defense contractors. The comparative measure used in this 
evaluation is the net income as a percent of stocxholders ' 
equity . 

C. MOODY’S HANDBOOK OF CQi>lFiON STOCKS AND THE VaLUS LINE 

Both Moody's liandbooK. of Common Stocks [Ref. ± 2 } and 

i'tie Value Line [Ref. 13j provioe extensive financial and 
business information in a concise and standardized format. 
Aithougn differing in numbers of corporations covered 
( Mooay ' s reports on about DUU and Trie Value Line reports on 
about 1700), actual formats, and some of the methods in 
formulating ratios, they are Doth considered accurate anu 



systematically current. Both provide quarterly updates on the 



data and evaluations on all of the companies reported on, 
witn the data compiled from individual corporate inputs. 

Moody's Handbook of Common Stocks was selected as a 
source for comparative corporate data because of the 
similarity of computing net worth and the operating profit 
margin with the methods used by Fortune in evaluating tbe 
5D0. The difference is that moody ' s and Fortune excluae the 
preferred stock when its redemption is mandatory or outside 
the control of the company in their return on stocKholders ' 
equity racio. The Value Line does not. 

D. lot CCMFAixIlFS RECEIVING ThE LARGEST DOLLAR VOLUME 01 

FRIME CONTkACT awards 

This report is published annually by the Department of 
Defense Directorate for Information, Operation and Reports 
(DIOR) ana lists the prime contractors and dollar value of 
contracts awarded. The report, known as the "Top 10U", 
contains a number of tables which range from displaying tne 
first five companies' percent of the total awards to showing 
tne companies with contract awards in excess of $2 billion. 
Since only DOD contract information on a government fiscal 
year basis is included, the usefulness or the report vvas 
limited to identifying tne corporations and determining the 
size and d i s t r ibu t ior» of annual contract awards. 
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THE SAMPLES/ DEFINING Thu: BUSINESS POPULATION 



A. SELECTION OF SAMPLES 

The initial approach to selecting a statistically 
meaningful yet manageable sample was to determine the 
proportion of total corporate sales represented by DOD sales 
for the firms listed in the DOD "Top lOU" report for fiscal 
years 1980-1984. Sales to DOD were divided by total sales for 
each firm for each of the five years, then averaged. Using 
tfie average proportion of DOD sales for the five year period, 
each firm was plotted, with the expectation of studying a 
representative sample in the 4D-6G percent range. I'he results 
were unexpected: only 4 firms fell into the 40-60 percent 
range. Expanding the ran^e to 30-7iu percent added only 5 
additional firms. The greatest concentration was discovered 
in tha 1-20 percent range, and only 2 firms averaged greater 
than 70 percent for the period. With tnis added insight, the 
initial approach was scrapped. 

The second approacTi used to determine tne sample proved 
successful. The I960 - 1984 "Top 100" reports were surveyed 
to identify wliich companies tiad appeared iri all five years. 
Neitner the relative position of the company in ttie report 
nor tlie proportion of the dollar amount of DOu sales to total 
sales were regarded as factors for selection. An acditional 
leguireinent was tnat tne companies selected be publicly 
traded in order to ensure availability of financial data. 
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This alternative approach yielded 54 publicly traded 
companies tiiat had survived the period with their corporate 
and financial identities intact. All of the firms selected 
could be tracked from year to year despite mergers and 
acquisitions, five of the firms whose financial structure was 
altered by changes that would question the validity of 
year-to-year comparisons were eliminated after 
additional research. The best example of this case was ATtT 
that appeared in all 5 years but whose financial structure 
after divestiture in 1983 would significantly bias the data. 

The 49 companies (Table 2) represent a broad cross 
section of corporations and include many of the principal 
industry groupings. On an annual basis, the average 
proportion of combined total sales of the 49 firms 
represented by tneir combined DOD sales ranges from a high of 
25 percent to a low of lo percent. Combining all five years 
of data yields a 22 percent average. Total sales range froi;. 
a hign or $114,989 million (Exxon) to a low of $281 million 
(Sanders Associates. Inc.) fhe single characteristic that 
linxs thessj firms is tnat tney iiave oeen among the "Top iDa" 
prime DOt) contractors for five consecutive years. 

O . OKiEh'iATlJN 

Tnere was a clear division among the 49 companies in 
terras of proportion of bOD sales to total corporate sales. 

Die initial approacn to sample selection v^as used to 
subdivide the 49 firms into two additional comparative 
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TABLE 2 

SAMPLE OF 49 DOD PRIME CONTRACTORS 



Allied Corporation 
AVCO Corporation 
Chevron Corporation 
Control Data Corporation 
Emerson Electric Co. 

FMC Corporation 
Ford Motor Company 
General Electric Company 
Goodyear Tire & Rubber Co. 
Grumman Corporation 
Hercules, Inc. 

ITT Corporation 
Litton Industries, Inc. 
Martin Marietta Corporation 
Mobil Corporation 
Motorola, Inc. 

Penn Central Corporation 
Raytheon Company 
Rockwell International Corp. 
Sanders Associates, Inc. 
Singer Company 
TRW Inc. 

Tenneco, Inc 

Todd Shipyards Corp. 

Westinghouse Electric Corp. 



Atlantic Richfield Co. 

Boeing Company 
Coastal Corporation 
E-Systems, Inc. 

EXXON Corporation 
Fairchild Industries, Inc. 
General Dynamics Corporation 
General Motors Corporation 
Gould, Inc. 

Harris Corporation 
Honeywell, Inc. 

International Business Macnines 
Lockheed Corporation 
McDonnell Douglas Corporation 
Morton Thiokol, Inc. 

Nortnrop Corporation 
RCA Corporation 

Reynolds (R.J.) industries, rnc. 
Royal Dutch Petroleum Company 
The Signal Companies, Inc. 

Sperry Corporation 
Teledyne, Inc. 

Textron, Inc. 

United Tecnnologies Corporation 



samples: 36 commercially-or ientea firms and 13 DOD-oriented 
firms. "Orientation" was defined on the basis of DUD sales to 
total sales. I'he resulting distribution of the 49 companies 
on this proportion led to the "3U percent rule". Various 
studies nave usea a similar approach v;ith the segregation ot 
firms based on sales orientation rar.ging from IU-5U percent-^. 
In this case, 30 percent was chosen because there was a clear 
break at that level. Figure 2 shows the interval basea on tne 
mean proportion of DOD sales for botti groups and its standard 



tor example [Refs. 7, 



14, 



15 , 16 and 17 J . 
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Figure 2. Commercial vs. DOD Orientation 



deviation. It was the widest point of separation in the 
sample and preserved a fairly homogeneous grouping based on a 
single characteristic. 

Selection of another decision rule may nave "balanced" 
the sample (the median of the 49 was 14.3 percent) but would 
have introduced an unnecessary analytical complication as the 
sample median lies far below the sample mean. Selection on 
the basis of DOD sales alone (instead of total government 
sales) also added a measure of consistency to the comparative 
base . 

1. The 36 (TABLE 3) 

The largest sample within the 49 are the 36 
corporations considered commercially oriented by virtue of 
having less thc»n 3t) percent of the’i r total business with DOD; 
the actual proportion was far less. For the five years, the 
aggregate average was 12 percent wich the higiiest annual 
average of 14 percent and the lowest annual average of 11 
percent . 

2 . Ttie 13 (TAbLb 4) 

The second and smaller sample witliin tne 49 consists 
of DOD-oriented firms wliose proportion of DOD business 
constitutes gteatei tnan Jio percent of tlieir total business. 
Taking the 13 in aggregate, the average proportion of 
government worK within the sample for five y tidTS vVclS 41>.4 
percent with the highest annual average of 56 percent and the 
lowest average of 40 percent. 
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3. 



The Fortune "250" 



In order to address overall profitability of the 49 
firms to their like-sized competitors, a comparative standard 
was created, the Fortune "250". Since the Fortune 500 
numerical ranking relies on sales volume without regard to 
industry, customer, or financial structure, it was viewed as 
an unbiased and appropriate standard. The Fortune 50U 
provides a traditional base for comparison and tiie position 
of the 49 companies in the For tune 500 was used to daterinine 
the proper base. The ranK of the 49 companies for each of the 
five years was recorded and examined for the appropriate 
cutoff point. The Fortune "250" was the result, i'aken on an 
annual basis, nearly 90 percent were ranked among the upper 
half of the Fortune 5u0. Selected profitability data from 
these 250 firms were used as a comparative base for the 
samples . 

C. SUMMARY 

in summary, cne method of selection is not inberently 
biased and has yielded 3 useful samples. The 49 viH de used 
to compare overall profitability of ma^or defense contractors 
with similarly-sized firms and the 36 and 13 will be used to 
compare profitability on the basis of DoD ousiness voluiiie. 
Though the "jO percent rule" may appear arbitrary, it was 
based wholly on the data distribution and thus might prove 
less useful when studying other periods with different data 
sets . 
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TABLE 3 

SAiviPLE Ot' 36 COMMERCIALLY ORIENTED DOD PRIME CONTRACTORS 



Allied Corporation 
AVCO Corporation 
Coastal Corporation 
E-Systems, inc. 

EXXON Corporation 
Ford Motor Company 
General Motors Corporation 
Gould, Inc. 

Hercules, Inc. 

ITT Corporation 
Mobil Corporation 
Motorola, Inc. 

RCA Corporation 
Royal Dutch Petroleum Co. 
Singer Company 
TRW Inc. 

Tenneco, Inc. 

Todd Shipyards Corp. 



Atlantic Richfield Co. 

Chevron Corporation 
Control Data Corporation 
Emerson Electric Co. 

Fairchild Industries, Inc. 
General Electric Company 
Goodyear Tire & Rubber Co. 

Harris Corporation 
Honeywell, Inc. 

International Business i-iachines 
Morton Thiokol, Inc. 

Penn Cential Corporation 
Reynolds (R.J.) Industries, Inc. 
The Signal Companies, Inc. 

Sperry Corporation 
Teledyne, Inc. 

Textron, Inc. 

Westinghousa Electric Corp. 



TABLE 4 

SAMPLE OF 13 DOD ORIENTED DOD PRIME CONTRACTORS 



Boeing Company 
General Dynamics Corp. 

Litton Industries Inc. 

Martin Marietta Corp. 
Northrop Corporation 
Rockwell International Cotp. 
dnited Technologies Corp. 



FMC Corporation 
Grumman Corporation 
Lockheed Corporation 
McDonnell Douglas Corporation 
Raytheon Company 
Sanders Assoc i ates , Inc . 
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IV. 



PROFITABILITY OF DQD CONTRACTORS — THE MACRO VIEW 



A. GENERAL 

The ratio of net income to net worth and the rationale 
for its selection as the measure of profitability was 
previously addressed in Chapter I. The macro view of 
profitability presented in this chapter uses this measure and 
apptoaches the question in four specific ways. First, 
returns for all sample groups are summarized in tabular form 
and graplied for comparing relative profitability trends. 

Next, the differences in the data are .tested to ascertain 
significance using statistical hypothesis testing. Thirc, the 
question of relationships between the proportion of DUD sales 
to total sales and profitability is examined using regression 
analysis. Fourth, the elements of risk are addressed, again 
using statistical techniques to analyze volatility in 
liistorical profits. Chapter V will utilize a similar 
approach on a micro basis in taking a closer look at tiie 
profitability of the 13 DOD-oriented contractors' specific 
business segments and their related risKs. 

B. The Profitability Dimension 19bU-iy84 

As a starting point for this discussion, iADUt b nas been 
constructed. It includes profit averages for all the samples 
on an annual basis for cne period i96f;-iyS4. Ttie standard 
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deviation, a widely used measure of variability within a data 
set^, is indicated in parentheses. 



TABLE 5 

SUMMARY DATA for SAMPLE GROUPS 



Year 


Fortune "250" 


£9 




11 


80 


.1493 (.07) 


. 1570 (.07) 


.1545(.08) 


. 1638 (.05) 


81 


.1395 (.07) 


.13o8 (.08) 


. 1411 (.08) 


. 1324 ( . 06) 


82 


. 1106 (.07) 


. 1372 (.09) 


.1215(.08) 


. 1808 (. 11) 


83 


. 1039 (.07) 


.1397 ( . 06) 


.1252 (.05) 


.1703 ( . 05) 


84 


. 1326 (. 08) 


. 1646 ( . 08) 


. 1471 (.08) 


. 2133 (.05) 


Mean 


.1272 


. 1474 


.1378 


. 1721 


N 


1250 


245 


180 


65 



To compare tne overall profitability of prime DOD 
contractois v;ith liKe-siZed "civilian" firins^, the 49 and 
tne sub-groups of 36 and 13 are compared to the Fortune "25U" 
on the basis of annual profit rates i.e. the Nl/NW measure. 
The profitability data suramarized in VaBLE 5 leads directly 
to the conclusion that prime contractors have been more 
profitable tiian tneir commercially-oriented, like-sizea 
competitors in tne 8U's. In fact, tne 49 have consistently 
outperformed the I or tupe "250". A specific qualification is 
in order: these data siiow only chat a sar.iple of 49 fiiias 

which are DOD contractors and whose total proportion of DOD 



See Carrol [Ref. 17J ana Greer and Liao [Ref. la]. Tiiese 
researchers use the standard deviation as a measure of 
var iabi 1 i ty . 

2 

Tiiough tne fortune "250" includes nearly percent of 
the 49 companies and thus is not a statistically "pure" 
comparative base, the influence of the 49 is reduced by che 
relative size of the comparative base. 



sales to total sales range from less than one percent to as 
high as eighty percent has been more profitable when compared 
to a group of 250 like-sized firms. The significance of this 
comparison can be easily overstated, and viewing selected 
data of TABLE 5 in graphical form is perhaps more meaningful. 

In Figure 3, it is apparent that tiie sample of 4y firms 
has performed better than the For cune "250" firms, 
particularly in the last three years. However, a closer look 
at tiie 4y is necessary to clarify tne internal effects of tlie 
two other samples included therein. 

In Figure 4, the 36, trie 13, ana tne Fortune "25u" are 

compared using the same measure and scale. Here the data 

support a somewhat different and more precise conclusion. 

Wnen plotted separately, there is a clear separation between 

tlie 13 UOD-oriented firms and tiie 36 commercially-oriented 

firms that appear to follow tne For curie "25u" more closely. 

This would suggest some correlation between profitability ana 

volume or DoD business. The strengtn of this correlation will 
1 

be discussed later. 

Wtiiie the daca in TABLE 5 and Figures 3 and 4 support trie 
conclusion of greater prof i tabi 1 i ty accruing co those wno 
taKe on sufficient work to qualify as prime contractors, it 
is necessary to statistically measure the significance of the 
tne differences in profits using a standard hypotiiesis test. 



PERCENT RETURN 

0.12 0.13 0.14 0.15 0.16 0.17 0.16 0.19 0.20 0.21 0.22 



LEGEND 

□ 49 

o FORTUNE "250" 





Figure 3. Profitability of the FORTUNE 250 and 49 DOD 

Contractors 
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Figure 4. Profitability of the FORTUNE 250 and 36 AND 13 DOD 

Contractors 
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C. HYPOTHESIS TESTING 



Hypotnesis testing involves application of a common 
statistical technique to support conclusions aoout a 
population or sample of interest. In tnis case, tne testing 
is aimed at the equality of means and consists of specifying 
a null hypotnesis (Ho>, a research hypotnesis (Ha), a test 
statistic, and a level of confidence or risK criterion for 
accepting or rejecting the null hypothesis. The null 
hypotnesis in this case is that tne profit rates from the 
samples of 49, 36, and 13 were arawn from the same population 
as tne Fortune "250". The research nypotnesis is that tne 
samples were not drawn from tne same population. A t-test of 

Ho; ’-‘j_=u 2 versus Ha; Uj_;>^U 2 results in a test statistic^* A 
95 percent confidence level was selected. The hypotnesis 
testing was done using the MINITAB statistical computer 
program. Because tne samples were selected on different 
criteria and Decause of the nearly equal standard deviations 
as shown in Table 5, tne assumption of independence of 
samples was sufficiently supported. 



The MINITAB "Twosample" command uses the to). lowing test 
statistic for tne t-test of Ho: 'Jj_=U 2 versus Ha; Uj_;>iUo; 




V n. n.^ 



Here sample mean of the first sampl.e, X 2 is tne 

sample mean of the second sampl.e, s^^ and S 2 are tne sampl.e 
standard deviations, and n^ ana n 2 are the two sample sizes. 
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Statistically, the spread in profits presented in TABLc 5 
is not nearly so stark, when all three samples are compared to 
the "2bU". In the years 1980, 1981, and 1982, the null 
hypothesis of equal means was supported at the 95 percent 
confidence level. In other words, the mean profits were so 
close tnat there was no statistical significance to tne 
differences, accepting a 5 percent chance of error. In 1963, 
the null nypothesis was rejected for all three samples and in 
19t)4, it was rejected for tne 49 and li. 

Thus, on the basis of the hypothesis tests, prime DOU 
contractors' profits were no different than tnose firms 
represented in tne Fortune ."250" in 19ou-l982. For 1983 and 
1984 , however, there is a marked difference. In i9o3, there 
was less than 1 percent probability tnat the samples came 
from the same population. In 1984, the same result was 
observec for the 49 and 13. Tlie 3G had profits very close to 
the "250" and were considered equal. 

On balance, the results of statistical testing tor tiie 
equality of means are mixed, i^ihile there are no consistent 
trends over the 5 year ijeriod, the profit spread between DcD 
prime contractors and like-sized firms nas become 
statistically significant in tlie last two years. A lixely 
explanation for these statistical results is the delayed 
effect of the defense buildup outlined in Ciiapter i. dales 
and revenues will lag contract awards. Whetiier this signals 
the beginning of a trend is merely speculation. 
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D. REGRESSION ANALYSIS 

The next issue is to examine the relationship between tlie 
ratio of DOD business to total business and profitability to 
determine whether any correlation exists. Regression analysis 
is the statistical technique used to test the hypothesis of a 
linear relationship between two variables. 

First, each of the 49 firm's DOD sales were divided by 
total sales on an individual firm basis to obtain tne ratio 
of DOD business (PCTDUD) . Using the MINITAB statistical 
package with PCTDOD as the independent variable, the Ni/Ni^ 
profit measure was regressed. Among the statistical data 
resulting from tne test are several key elements: tne 
constant or Y-intercept value, the regression equation with 
the standard error of the coefficient and the R-squared 
value. These data are given in TABLE 6. 

table 6 

SELECTED REGRESSION DATA, PCTDOD vs NI/NW 



Year 


Constant 


Sign/Value of 
Coe f f i c i ent 


Std. Error of 
Coef f i c i en t 




8U 


* 

. 144 


+ / . 


U709 


.053 


.0 36 


61 


. 131 


+ / • 


0381 


.0 57 


. a09 


82 


. 1U7 


+ / • 


135 


.w51 


. 125 


83 


.114 


+ / . 


1C2 


.031 


.18 3 


34 


. 142 


+ / . 


0951 


.049 


.07 3 


D r i i_- 


fly, these 


selected 


reg ress 


ion data reveal 


the 


strengtii 


of tlie relationship 


between the variables 


and the 


"fit" of 


the regression line 


. Tno 


constant or /-intctcepL 



value indicates the theoretical profit rate with no 
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government sales. This is the starting point for the linear 
relationship between profits and PCTDOD. 

The coefficient sign provides evidence of any direct 
relationship between profitability and PCTDOD. The 
coefficient value is the slope (i.e., the change in y or 
profitability aivided by the change in x or PCTDOD) of the 
regression line and is the predicted change in profitability 
per unit of increase in PCTDOD. In 1980, for example, the 
COEFF value of .0709 means that a 10 percent increase in 
PCTDOD results in a .709 percent increase in prof i tabi 1 i ty . 
The standard error of the coefficient permits a guick t-test 
of the coefficient. Dividing the coefficient by its standard 
error results in the t-ratio. The higher this ratio, the more 
unlikely that the coefficient is a random variation from 
zero. Generally t-ratios greater than 2 strongly support the 
conclusion that the coefficient is not equal to zero. I'he 
is the "coefficient of determination" and indicates the 

strength of relationship between the variables. 

1 

LooKing at the data, the constants (y-intercepts) are 
reasonably consistent with the Fortune "25a" mean profit 
rates and reveal the expected profitability with no DOD 
sales, vhiile this is a value derived statistically from a 
sample population that all have government sales it is still 
a useful measure. Tne sign of the CatFF is positive in all 5 
years. This reveals that a direct relationsnip exists between 
PCTDJD and profits. Specifically, as aJD sales increase, so 
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does profitability. However, the sign of the COEFF must be 
related to its value or slope. For all five years, the slope 
is remarkable because of its flatness, nearly horizontal. 
Based on this fact alone, many would argue that the 
regression is meaningless. The t-ratio calculated by dividing 
the coefficient by its standard error strongly supports the 
hypothesis that the coefficient is not equal to zero in 1982 
and 1983 only, in other years, its value is less tlian 2. The 
data also support such a conclusion. 

Tne value of indicates che strength of tiie linear 
relationship between the independent and dependent variables. 
Its value ranges from L or no predicLive value to i or 
perfect predictability and indicates the percent of total 
error "explained" oy cne regression line equauion. In 
general, the higiier the value, the oetter the fit of the 
regression line. For example, in 1983, che of .163 ineans 
that 18.3 percent of the total residual error (i.e. 
deviations of actual values from those predicted by tne 
regression equation) is explained by tne regression line. 
Stronger lineur relationships imply better predictability and 
higher t<^ values. 

For tne guestion of Lire relevant range, wide variations 
between predicted and actual values are flagged as tjart of 
tiie MlNIi'AB regression tyrogiaiu. Bxainination of these results 
reveals that most of the regression errors occurred at tne 
high and low values of FCTDGD, i.e., v;here FCldOu exceeded 5w 
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percent or was less than 9 percent. A further series of 
regressions was run to determine if any specific range 
reduced the total error of the regression and increased the 
correlation (R2) between the variables. Various ranges of 
PCTDOD were selected'^ and regressed and tije resulting 
values recorded. The results of these selected regressions 
Were inconclusive. The highest values were obtaineo in tne 
3ia-7f percent range with the hignest R^ value of .489 in 
1983. Thus, while a relevant range has been established, the 
R^ value maKes such a range statistically inconclusive. 

In summary, the regression analysis indicates tnat a 
direct relationship between PCTDOD and profitability exists. 
However, the R-squared and the flat slope of the regression 
line confirm only a weak relationship that many statisticians 
would immediately reject. The hypothesis that profitability 
increases .vitn volume of DOD business has been supported witn 
limited and weak statistical evidence. The relationship is 
strongest v;nen the firms* PCTDOD falls in tire 38-78 percent 
range. One must conclude that there is little or no apparent 
relationship between tne proportion of DuD sales and 
profitability. 



Ranges of PCTDOD on the low end (i.e. u.b-.iD) and the 
high end (i.e. .48-. 99) in addition to various middle 

combinations (i.e. .38-. 68, .28-.7u, etc.) were tested. 

Because these ranges approximated a separate regression 
series for tlie group of 36 ana 13, regressions for these 
specific groups are not reported. 
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E. RISKS vs RETURNS 

Risk, like profit, has many definitions, most of whicn 
depend on point of view. At the macro level, risk may be 
broadly equated to uncertainty or volatility of profits over 
time. A useful and revealing measure of risk is the standard 
deviation of mean profit rates observed over time. The idea 
here is that greater variability or spread in data from tne 
mean will be reflected in a larger standard deviation, 
indicating greater risk. In economic terms, the marketplace 
establishes the risk-free rate (usually taken to approximate 
the current rate on government-issued Treasury notes [Ref. 6: 
pp 26-44 and Ref. 19j ) , and greater risK exposure would 
entail adding a risk premium to the risk-free rate to 
compensate risk-averse lenders and investors. The purpose of 
this section is to assess the generally higher returns of bUD 
contractors in terms of tneir risK exposure. 

For the purposes of comparison, selected prof i taoi 1 i ty 
data of TAbLE b is repeated in TAouE 7. ignoring tne profit 
rate itself, it is clear that tne variaDility in returns for 
the For tune "2bu" ano the 49 is rougnly equivalent. iTie 36 is 
similar. In contrast, the 13 DOD-oriented contraceors have 
the single highest variation (.11) and tlie four lowest (.U5 
and .66). 

Figure b is a two panel grapn bas^d on TAbLE 7 that 
compares profit rate (top panel) and risk as measured by the 
standard deviation (bottom panel) for each of tlie years 



TAdLE 7 

NI/NW DATA for the FORTUNE "250”, 49,36, and 13 



ifea r 


Fortune "250" 


49 


36 


11 


80 


. 1493 (.07) 


. 1570 (.07) 


.1545 (.08) 


. 1638 (.05) 


81 


. 1395 (.07) 


.1388 (.08) 


.1411 (.08) 


. 1324 (.06) 


82 


. 1108 ( . 07) 


.1372(.09) 


.1215 (.08) 


.1808 (. 11) 


83 


. 1039 ( . 07) 


.1397 (.06) 


. 1252 (. 05) 


.1703 (.05) 


84 


. 1326 (.08) 


. 1646 ( .08) 


.1471 (.08) 


.2133 (.06) 


studied. 


What Figure 5 


reveals is that 


the 13 DOD- 


oriented 


contractors have attained higher profits and have 


been 


exposed 


to lower risks 


. However, ttiere 


are two contradictions 


in this 


conclusion: in 


1981, defense contractors' 


profit rate 


was slightly less than 


tliat of the 250 


(.1324 vs . 


1395 ) , and 


in 1982, 


the standard 


deviation of profits for tne 


13 



exceeded that of the 250 oy .03. 

In suniftiary, tnere appears to be no relationship between 
profitability and risk during the period. Higher profits do 
not entail greater risxs. In a like manner, lower t^rofits do 
not carry lower risks. Some would argue that this type of 
analysis is overly simplistic and fails to capture risK 
adequately. However, at the macro level and using aggregated 
data, it snows that defense contractors composing the 13 
enjoy a greater profitability and that tliose profits are 
subject to generally less variation over time. Ahile t[ie 
evidence supporting this conclusion is certainly not 
overwtielminqly persuasive, extending this type of comparison 
over a longer period miglit be useful for future research. 



Siandcjrd De\'iation Perccjit Return 




U /I Fortune 250 



Y ears 



The 1: 
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F. SUMMARY AND CONCLUSIONS 

The purpose of Chapter IV was to address the question of 
profitability of DOD contractors at the macro level using 



four 


separate approaches: 




(1) 


summarizing profitability for all sample groups 
comparison. 


for 


(2) 


statistically testing differences in profitability to 
determine significance. 


(3) 


using regress-ion analysis to determine the 
relationship between profitability and volume of 
business . 


DOD 


(4) 


examining the risk exposure of DUD contractois 
revealed in tiie volatility of their profits over 


time. 



Approach 1 was merely a data summary uhat suppoiteo the 
general conclusion of greater profitability of DOD 
contracting, i’iiis conclusion was refined by separating ttie 
into its component subgroups of 36 commercially-oriented and 
13 DOD-orientec firms, here, the data show a significant 
profit spread for the 13 during the last 3 years. So, on the 
oasis of actual data, DOD contracting for the prime 
contractors lias been mo r e profitable than the commercial 
ventures of like-sized firms. 

In approach 2, the general conclusions drawn from 
observing the data are tested using statistical methods. Hete 
ttie results are mixed and less conclusive than in the first 
approach. Despite the apparent absolute spread, profit rates 
\/ere statistically equivalent for all groups from . 

in 1983 and 1984 , however, the higner profits of tne 49 ana 
13 were stacisticaily significant. So, wnile the DuD figures 
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are consistently higher, conclusions must be tempered with 
statistical evidence. Thus, on tne basis of hypotnesis 
testing, conclusions are limited to annual comparisons only, 
rather than long term trends. 

The question of bOD profitability as a function of tne 
volume of DOD business is the focus of approach 3. The 49 
firms' relationship of profits to volume of DuD business was 
established using a regression equation derived from the 
actual data. The tesults were largely inconclusive. A weeK 
relationship exists between profitability and the volume of 
DOD business even when regressing profit on various ranges of 
DUD business volume. The slope of the regression line and thc- 
values support no strong conclusions that more DwD 
business will result in more or less profitability. On 
balance, the regression analysis revealed little or no 
relationsnip between profitability and PCTDOD. To generalize 
tnis conclusioii, once a firm joins the lanxs of the 'fop 
lf;0', there is little incentive to increase the proportion of 
DcD business, provided it nas profitable comme r c i a 1 
alternatives. Whether at 1 percent or 60 percent, tnere 
appears to be no promise of greater prof i tabi 1 i ty us the 
sales mix favors DOD. Porter [Hef. 20] includes a 
growtn/share matrix deveiopeu by the boston Consultin.j Group 
(bCG) that reveals the impact of such a prof i tabi 1 ity-ma rket 
rela t i onsh i • 
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Finally, the volatility of profits was used as a measure 



of risk. In this context, the standard devi 
historical profits was equated to risk and 
determine if DOD contractors are exposed to 
than their like-sized counterparts engaged 
enterprise. The results were, that for the 
studied, DOD contracting has been both more 
less risky than commercial business. 



ation of 
was analyzed to 
more or less risk 
in commercial 
time frame 

profitable and 



54 



V. PROFITAbILlTY OF DOD CONTRACTORS 



THE MICRO VIEW 



A. GENERAL 

Chapter IV addressed the question of overall 
profitability of DOD contractors at the macro level. This 
Chapter follows a similar methodology in looKing at the 
corporate structure of eleven of the thirteen government 
oriented concractors. Here the study is aimed at Lne micro 
level, examining individual corporate business entities or 
segments that contribute to tiie overall prof i tab 1 1 i cy of the 
firm. Thus, this Chapter tries to address the question of how 
the operating profits of tne segments involved principally in 
government business compare to the other segments of uhe 11 
DOD oriented prime contractors identifieu in TABLE u. 



TABLE 8. 

SAMPLE Ot 11 DOD PRIME CONTRACTORS 



Boeing Company 
General Dynamics Cotp. 
Litton industries Inc. 
Martin Marietta Corp. 
Northrop Corporation 
Sanders Assoc ia tes , I nc . 



FMC Corporation 
Grumman Corporation 
Lockheed Corporation 
McDonnell Douglas Corp. 
Rockwell Interna tional Corp. 



Noce: Tills taole is iaenLical to TABLE 4. except tor two 
corporations not presented here, United Technologies Corp. 
and Raytheon Couipany. 



Viewing the question of profitability at tiie micro level 
consists of four separate steps. First discussed is the 
method of disentangling tiie business segments into government 
and commercial. Second, ttie selection of an at^propriate 
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profitability measure is made. Third, the segments of all the 
contractors are pooled in liKe categories and tnen compared 
to each other on an intercompany basis. Finally, an 
incracompany comparison of the profitability of the segments 
is summarized and graphed. 

B. THE SEGMENTS 

A Segment is broadly defined as a distinguishable part or 
subset of a company on which revenue and cost data are 
accumulated. Examples of segments might include nicijor 
customers, manufacturing divisions, functions, producing 
depar tK.ents , operations, and product lines. 

The original plan for this study was to separate tne 
segments of the prime l)OD contracting corporations into 
government oriented and nongovernment oriented on the basis 
of sales ana then to compare the individual segment's 
prof i tabi 1 i ty . After reviewing the EEC Form Ifc/K reports anc 
the financial statements of the corporations selected tor 
study, tlie separation of the segments as originally conceived 
was considered infeasible in many cases, tor example, some 
corporations clearly separate ttieir segments by sales into- 
goveinmenu and nongovernment business. Uthers report sales to 
the government as a percentage of segment sales, and still 
other corporations only present the portion of government 
sales as a percentage of total company sales. It is important 
to note that to ta 1 sales to the government are used in tiiis 
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context, not just DOD sales. Government sales represent the 
lowest level of corporate financial reporting and attempts to 
disentangle DOD from total government sales on a segment, 
basis were unsuccessful. Additionally, net wortn in each case 
is reported for the corporation as a whole and is not 
divided, nor is it divisible among the segments, herein lies 
the problem previously addressed in Chapter I: how to 
separate the segments? An additional problem was that after 
they were separated, by what measure could the segments be 
compared? 

Several studies have argued against the feasibility of 
separating the segments for these reasons and others 
pertaining to the externalities of government lelated 
business^. Two examples of externalities are patents and cne 
costs of recruiting and training personnel. Both of these may 
have resulted from a government contract and subsequently 
used for nongovernment production and vice versa. 

Some of these cautions remain valid tocay. However, two 
qualifications support this portion of the study. 

(1) oefore 19/7, segment reporting v/as not required by 
the Financial Accounting Standards Board (iASB), and the 
information needed to disentangle the corporate segments was 
not readily available to researchers. Since 1977, 
corporations nave reported segment financial data, Lnougn the 
requirements remain broad enough to permit great variation in 
reporting today. 



See for example Poirer ana Garber p.224 [Kef. 21J and 
boni p.722 [Kef. 16]. 
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(2) By using operating margin defined in Chapter I 
(operating profit divided by sales) as the measure of 
profitability, the problems related to net worth and other 
measures that pertain only to the corporation as a wnole are 
avoided. The segment profitability measure will be further 
discussed later in this Chapter. 

In addressing the first problem of separating the 
segments, it was found that, of the tnirteen prime 
contractors having DOD business of 3C percent or greater in 
totdl sales, eleven reported total government sales cleat ly 
enough to identify the percentages attributable to eacti 
segment. TABLE 8 lists those eleven contractors. The 
segments were then graphed on their proportion of government 
sales. Three distinct categories, government, commercial anc 
neutral resulted from the bi-raodal distribution of the 
percentages of government related sales. Figure 6 shows the 
distribution of the segments oy percentages. Segments 
reporting 80 percent and above closely approximate 
exclusively government oriented segments and were titled 
"government". Those reporting 20 percent or less were 
aesignuted "commercial" and the balance of the segments, 
lunging fiom 50 percent to 70 percent, "neutral". The 
resulting numbers of segments in each category amounted to 17 
government, 2G commercial anc 4 neutral, totaling 41 segments 
studied, ahen a segment was acquired, formed, sold or 
dissolvea within thu time frame of ttiis study, the datu were 
evaluated only for the time period of the segment's 
existence. For example, in one case, only tnree years' data 
were used because a segment was sold. 
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Fi 9 ure 6; Distribution of Government Sales by Segment 



C. TiiE PRJi- ITABiLiTY MEASURE 

Considering the limitations in analyzing ana comparing 
segments, the measure ctiosen for comparison of profitability 
IS operating raargin (segment operating profit, oivided oy 
total segment sales), h i s to r i cal 1 y , operating margin is 
consioereC a profitability measure that is relatec directly 
to efficiency. It indicates the efficiency of operations and 
the pricing strategy of tne company or segment. Jf^eracing 
margin is not accepted universally for use as tne sole 
measure in coiaparing corporate profitability, /.hen usea 
singularly as the comparative measure, operating margin can 
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be iiiislead ing^ . One might also argue that comparing tne two 
distinct segments, government and commercial, assimilates an 
interindustry compa rison (the problem of externalities 
previously mentioned) and invalidates operating margin as an 
effective measure [Ref. 17; p.547J. Finally, operating margin 
does not distinguish between subcontracted products and those 
due to tne results of in-house effort (value addec). Some 
would argue tnat this fact biases the data by artificially 
inflating botn sales volume and operating profit. 

However, four points strengthen the analysis Dased on 
tins measure. First, the restrictions of tnis study confine 
the comparisons to the eleven prime contractors that derive 
significant portions of tneir profits from sales to the 
government. Second, no attempt is made to project the 
findings to the company as a wiiole or to 3 udge the 
profitability of the segments in comparison to any firms 
outside tne study. Thiru, the comparisons are only valid when 
viewed over time and with the segments of prime contractors. 
Fourtn, stuaies have snown that a significant level of 
subcontracting is widespread through all industry, so the 



To ^demonstrate the weakness in using profit as a percent 
of sales, box [Ref. 22: p.309J uses the following 
i 11 us t r a c ion : "If a contractor uses government owned 

equipment in a government owned plant and receives frequent 
progress payments, he may liave a relatively small investment 
in his defense operations. Thus on a $1 million contract for 
wnich lie receives a profit of $1^2, UUw anc invests 
profit would represent a lt% return on sales and a blj% return 
on investment . " 



variability that would be caused by this factor is again 
neutralized by restricting the comparisons to the eleven 
defense contractors in this study. 

Therefore, operating margin is considered a relevant 
measure for this study and may be the only viable measure for 
comparing segments. Using this measure, tiie next section will 
compare segments within the field of government contractors, 
i.e., intercompany, and tiie following section will compare 
segments within a company, i.e., intracompciny . 

D. INTEHCOi-iPAislY COMPAHlSOivIS 

This section concentrates on comparing tiie governmtsnt 
segments with the couimercial segments on an intercompany 
basis. To enable this comparison, all 41 segments were first 
pooled by category and year. The totals were then averaged 
anc the standard deviations v/ere derived. Tiie results of 
these calculations are siiown in TABLE S and figure 7, witii. 
the standaru deviations enclosed in pa r entiieses . in Figure 7, 
a third line, interposed as a frame of reference, represents 
tiie averaged annual operating margins for all J. b. 
manufacturing firms, accumulated by tne U. 3. DtjpartmenL of • 
Commerce, bureau of the Census [Ref. 2 ^-. p. XXVllI]. 
Immediately apparent from the graph are two points. First, 
trie governiiient segments iiave consistently outper formed tiie 
commercial segments. Second following the risk discussion in 
C.hopter iV, tne spread of the data (indicated by tiie standarc 



deviations) is significantly greater in the commercial 
segr.ients than in the government segments. 



TABLE 9 

POOLED OPERATI.'iG MARGINS - ANNUAL MEANS 



TEAR 


COMMERCIAL 


GOVERNMENT 


manufacturers 


1980 


. 082 


( . 056 ) 


. 089 


(.042) 


.076 


1931 


. 052 


(.108) 


. 094 


(.042) 


.074 


1982 


.024 


(.121) 


.08 2 


(.024) 


.053 


198J 


. 044 


(.060) 


. 090 


(.026) 


. 062 


1984 


.0 69 


(.078) 


. 088 


(.032) 


.071 


TOTAL N 




96 




83 





The apparent differences in operating margins can be 
addressed in two ways: materially and statistically. The 
conclusions stejaraing from each approach are consicerably 
different. First, on a material basis, the data show a 
consistently superior performance by the government segments 
when compared to the commercial segments. Second, w)ien 
statistically measured over the five year period using tne 
standard hypothesis test (previously explained in Chapter IV) 
of the null hypotnesis tliat these sample means were druwn 
from populations with identical population means, the null 
nypothesis cannot be rejected at ttie 9o percent level, except 
for one year, 198J. Piirased differently, the mean operating 
margins were so close or tne variations so large tnat in all 
but one year the differences were not statistically 
significant. 



PERCENT OPERATING MARGIN 

0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 




Figure 7. Pooled Operating Margins (Intercompany) 



63 



In summary, there is an obvious material difference 
between the two categories of segments, with the government 
segments repeatedly outperforming the commercial segments, 
tiowever, from the standpoint of the hypothesis tests, tiie 
operating margins of the government segments were no 
different than the commercial segments, except for 1983. in 
that year, there was less than 1 percent chance that tne two 
operating margins came from the same population. 



E. INTRACOMFANY COMPARISONS 

This oiscussion is centered on tiie ' t-ier f o rmance of the 
government, commercial, and neutral segments within eacli of 
the eleven prime contractors. TAbLE It is a composite of ttic 
means of operating margins for the three categories of 
segnients. Within each of the companies, the operating margins 
for the segments were combined into the corresponding 
categories and then averaged over trie five year peiioo. 'iiie 
standard deviation, indicated in parentheses, is presented as 
a measure of variability, from the summarized data in TAbLE 
10, it is evident tnat the government segments returned 
higher operating profits on sales than tne coiamercial 
segments. The relationships of the margins may be more 
understandable by viewing tnem graphically. 

Figure 8 shows that in seven of the eleven firms, the 
government segnients performed significantly better than 
corporate commercial segments. The neutral segments* 
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TABLE It) 



SEGMENT OPERATING MARGINS - 5 TEAk MEANS 



COMPANY COMMERCIAL GOVERNMENT NEUTRAL 



Boeing 


.030 


(.036) 


.095 


(.025) 






EMC 


.078 


(.079) 


.099 


(.016) 






General Dynamics 


-.039 


(.168) 


.059 


(.033) 






Grumman 


.036 


(.087) 


.085 


(.012) 






Li tton 


.095 


(.051) 


.116 


(.026) 


.099 


(.008) 


Lockheed 






.081 


(. 027) 


.104 


(.0-17) 


Martin Marietta 


.079 


(.068) 


.076 


(.004) 






McDonnell Douglas 


.015 


(.037) 


.068 


(.017) 






Northrop 


. 046 


(. 086) 


. 139 


(.032) 


.007 


(.062) 


Rockwell 


. 073 


(.043) 


.079 


(.017) 


.084 


( . 012 ) 


Sanders 


. 099 


(.023) 


.095 


(.043) 






TOTAL SEGMENTS 


20 




17 




04 




GRAND MEAN 


.054 




.088 




.075 




total N 


96 




83 




20 





performance split evenly in comparison to the government 
segments. The numbers in parencheses in tigure 8 snow the 
number of segments represented by each of the bars. 

Tne date are further broken dov;ri by year, segment and 
corporation in the Annex following this Chapter. 

Ago i t lona 1 ly , included in the Annex are the "betas" of the 
eleven corporations for each of the five years covered in 
this study, beta is a "risk" measure thac, as cefined by Tne 
Value Line , is cieiived froii; a legression ajialysis uetween 
weekly percent changes in cne price of a stock and weekly 
percent cnanges in the New Yotk Stoex Exctiange Composite 
index over a period of five years. The betas are not viable 
measures for use in segment analysis, but they are incluued 
in the Annex as indicators of the respective firms' stability 
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EZ] COMN4 GO'vT h4EUTRAL 




Figure 8. Segment Operating Margins (Intracompany) 
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compared to the overall market (beta =1). The betas and 
portions of the other corporate information included in the 
Annex were obtained from The Value Line . 

E. SUMMARY AND CONCLUSIONS 

The goal of this Chapter was to assess the profitability 
of eleven prime contractors at the micro level. To do so 
required disentangling corporate segments ano then comparing 
their profitability. Two approaches were taken: 

(1) an intercoiiipany comparison. Tne first approach in 
comparing the segments involved pooling the segments 
by category and then averaging the totals over the 
five years of study. 

(2) an intracompany comparison. The second appioacli 
involved looking within the corporations and comparing 
the operating margins of tne three identified 
categories, government, commercial and neutral. 

In general, the results of these comparisons show 
conclusively that the government segm r.ts have been more 
profitable curing tne last five years than have tiie 
commercial segments as measured by operating profit divides 
by sales, tor the intercompany couiparison, there was a 
significant material spread between tiie operating margins of 
tne governmeni: and coiniirercial segments. Even ehougn che 
hypothesis testing did not verity this significant difference 
in means statistically, tlie consistency of the material 
difference cannot be ignored. 

The intracompany coiuparison provides firm by firm support 
for the conclusion of greater profitability of government 
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segments. Here the segments within each firm we 
and, in seven of the eleven firms, government s 
more profitable by an average of 4 percent. Fur 
greater prof i tabi 1 i ty is accompanied oy a much 
standard deviation which equates to less variab 
volatility in the government segments' operatio 



re compared, 
egi.ients were 
tner, this 
smal ler 
i 1 i ty or 
ns . 
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BOEING COMPANY 



1. The Boeing Company is the leading producer of commercial 
jet aircraft. Producing the 737, 747, 757 and 767, Boeing 
also manufactures missiles (Minuteman, ALCM), helicopters 
(CH-46, Cti-47), E-3 AWACS, E-4 command post, E-6 submarine 
communicator , hydrofoil boats, ground transportation systems, 
and works on the MX missile. 

2. Sales to the government have averaged 34 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include: Commercial Transpo r ta t i on , 
Military Transportation, and Missiles and Space . 
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FMC COUPOkATION 



1. FMC Corp. is the world's largest producer of natural soda 
ash and manufactures and sells other chemicals and raaciiinery. 
The machinery is sold for industrial, agricultural and 
defense use. 



2. Sales to tne government have averaged 32 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include: industrial Chemical, Petroleum 
Equipment Services, Defense Equipment and Systems, Performance 
Chemicals and Specialized Machinery. 
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general dynahics corporation 



1. General Dynamics is the largest U. S. defense contractor. 
Products made include; military aircraft (F-16, F-111 parts). 
Atlas and Centaur boosters, i'omahawk missiles, tactical 
missiles, LNG tankers, naval vessels, submarines (SSN- 608 , 
Trident), and data devices. Products sold are lime and coal. 

2. Sales to the government have averaged 82 percent of total 
revenues for tne period 198b-1984. 

3. Corporate segments include: Government Aerospace, Governmenu 
Snipbuilding, Commercial Shipbuilding, Land Systems and Other. 
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GRUMMAN CORPORATION 



1. Grumman Corp. is the largest producer of carrier-based 
aircraft. Military aircraft include the F-14A, A-6E, EA-6B, 
KA-6D, E-2C, X-29, and C-2A. Non-aerospace products include 
truck bodies, canoes, yachts, and special purpose vehicles. 
Other activities include tiydrofoil boats and data processing. 

2. Sales to tne government have averaged 9U percent of total 
revenues for tlie period 1980-1984. 

3. Corporate segments include: Aerospace, Information and 
Financial Services, and Commercial Products, Non-AeroSi^ace . 
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LITTON INDUSTRIES INCORPORATED 



1. Litton Industries Inc. produces defense electronic 
systems, material handling equipment, machine tools, computer 
and microwave components, integrated circuits, motors and 
drives, avionic instruments, electronic and mechanical 
components, medical equipment and warships. 

2. Sales to the government have averaged 34 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include; Advanced Electronic Systems, 
business Systems, Electronic and Electrical Products, 
Industrial Systems and Services and Marine Engineering and 
Production . 
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LOCKHEED COKPOKATION 



1. Lockhaed Corp. is one of tne largest d. S. defense 
contractors. Aircraft production includes C-13C/L-10U and C-b 
transports, P-3 antisubmarine warfare and TK-1 reconnaissance 
aircraft. Rocket production includes Trident and Poseidon 
missiles and Agena boosters. Otner interests include 
shipbuilding, electronics, and ocean mining. 

2. Sales to the government have averaged 55 percent of total 
revenues for the period 1980-1984. 
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HARTIlNi marietta CORPORATION 



1. Martin Marietta Corp. is a major supplier of aerospace 
launch systems, missile systems, command and control systems, 
electronic and communication systems, information ana data 
services, and aircraft components. Major systems include 
Titan III, Persning II, MX and Space Shuttle. Otner 
activities include aggregates and refractories. 
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MCDONNELL DOUGLAS COKPOKATION 



1. McDonnell Douglas Corp. manufactures railitary aircraft 
(F-15, F/A-13A, AV-8B, C~9 , KC-10); commercial aircraft 
(MD-80, DC-10); spacecraft and missiles (Harpoon, Delta, 
Tomahawk, Payload Assist Module). 

2. Sales to the government have averaged 69 percent of total 
revenues for the period 1930-1984. 

3. Corporate segments include: Combat Aircraft, Transport 
Aircraft, Space Systems and Missiles, and Information 
Systems . 
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NORTHROP CORPORATION 



1. Norchtop Corporation produces f-5, F-20, F-18 and 
structural components for the ooeing 1 A1 , Major research and 
designs include the Advanced Tecnnology oomber, telephone and 
broadcasting stations and sophisticated avionics for aircraft 
and missiles. 

2. Sales to the government have averaged 44 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include: Aircraft, Electronics, 
Services, and Construction. 
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ROCKWELL INTERNATIOl-grtL CORPORATION 



1. RocKweil International Corp. produces components for 
trucks, automobiles, off-highway venicles, the Space Shuttle 
and its main engines, navigation satellites, missiles, B-1 
bomber, electronic systems, avionics, telecommunications 
equipment, and microelectronic systems. 

2. Sales to the government have averaged 37 percent of total 
revenues for the period lSi8t/-19S4. 

3. Corporate segments include: Aerospace, Electronics, 
Automotive, and General industry. 
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SANDERS ASSOCIATES INCORPORATED 



1. Sanders Associates develops, manufactures, and sells 
advanced technology electronic systems used in electronic 
warfare, oceanog rapny , electro-optics, antisubmarine devices, 
long range communications, and precision products. In 
addition Sanders makes digital plotters, digitizers, graphic 
displays and other computer-aided design equipment. 

2. Sales to the government have averaged 56 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include; Government Systems and 
Products and Graphic Systems and Products. 
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VI. SUMMARY AND CONCLUSIONS 



The overall purpose of this study was to present 
appropriate comparative data on major DOD contractors and to 
evaluate their profitability. Two principal research 
questions and specific objectives were developed to support 
this purpose. Chapters 1 and II outlined the study 
methodology, provided the defense perspective of tne l»3u's 
and framed tne historical context with a review of DJu profit 
studies. Chapter ill discussed the comparative groups, 
explained sampling techniques and defined tne business 
population. Chapter IV audressed profitability from tne 
overall or macro level, and Chapter V addressed profitability 
from a segment or micro level. The empirical findings ana 
the conclusions drawn from the tests and compari'sons are 
included with each of those Chapters. Rather than repeat 
those assertions derived directly from the daca, this final 
Chapter will briefly summarize the findings and explore areas 
for follow on research. 

On tne basis of the prof i tabi 1 i ty measures selected, ttie 
period 1V8U-1984 proved to be very profitable for prime 
contractors among the 'Top iUO*. Tnose with sales to DOD tnat 
comprised greater tnan iO percent of total revenues have, as 
a group, perlormed better than those with uiore modest 
proportions of DOD business. This conclusion is supported 



both on a macro level and on a micro or segment basis whicti 
includes non DOD government sales. 

However, to generalize from this conclusion is considered 
speculative. There are important qualifications on which this 
study rests, not the least of which is a period of an 
unprecedented peacetime defense buildup, because tlie total 
DOD business required for a firm to achieve 'Top 10k/' status 
in 1984 has grown to nearly 141 million dollars, the 
conclusions do not necessarily apply to the nearly 20,000 
otner prime defense contractors not included in that group. 
The volume of annual revenues sets the 'Top 100' apart in the 
field of DOD contracting as well as in the positions they 
hold in corporate America. 

The variacion of the DOD contractors' profits by eithei 
measure used in this study has been consistently less tnan a 
sample of like sized commercial firms. Even on a segment 
basis within individual firms, the variations in profits of 
the government oriented segments proved to be much less than 
those observed in segments with a commercial orientation. On 
both an aggregate and segment basis, tnere was little 
variability in profits and consequently less exposure to risk 
for tile major contractors studied, i’hus tne traditional 
relationship based on higher returns entailing greater risKS 
is reversed. The "why" of the nigh profitability low risk 
relationship nas not been addressed, nowever, risk and 
related variables sucn as goveri'niient furnislieu equipment. 
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progr<iSS payments and backlogs may be an area ot interest to 
future researchers. 

The final research question asked in this study concerns 
its usefulness and implications. First, like Gaul, there 
exist three divergent views on DOD contractors; tlie ijOD view, 
that of the Congress as representatives of the public, and 
that of corporate America. 'Ahile these generalizations are 
somewhat coarse and very broad, and acxnowledging that there 
are actually many more vievvs, the raore obvious conttasts 
remain valid. 

The curienc DOD view is summed up ,in the latest 
prof i taoi 1 i ty study. Defense financial and investment Keview 
(DFArK), [Ref. 4: p.IX-2], which states tnat "matkup policies 
are balanced, are protecting the interests of the taxpayer, 
and are enabling J.S. industry to achieve an equitable return 
for their involvement in defense business". Basically, DOD 
sees the contractors' environment as one of red tape, 
continual oversight, endless regulation, and significant 
risK. However, the contractors' profits, in tfie main, are 
considered fair. 

Conversely, tne Congress and tii'e public wane to oe 
assured that the defense cost/benefit ratio is in ualance. 
i'he contractors are expected to provide the DuD {and the 
entire federal government) witii goods and services at a 
reasonable price, ihiey appear to be less concerneu witn 
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profits than with cost overruns, fraud, and the priciny 
policies constantly reviewed in the press. 

Corporate America's views are mixed. Though there are 
strong incentives to jump on the DOD bandwagon, such a 
strategic move has long term effects that might prove 
detrimental in a more constrained economic environment. The 
prime contractors among the 'Top ItJfc) ' seem to have adopted a 
"hold" strategy that is fundamentally moderate, dome larger 
commercial corporations are diversifying into defense while 
ottiers are merging to expand their shares of tne DOD t^re. 
However, previous corporate excursions into commercial 
enterprise by DOD heavyweights nave often resulted in 
failure. Notable in this category are General Dynamic's 
Convairs Beit) and 9BU and Lockheed's Llectra and ILll. 

Thus, to significantly increase or decrease the proportion of 
DOD business remains a strategic dilemma for many 
corporations; while the profit prospects of the 198y's are 
inviting, tne future is uncertain. 

in an era of constrained resources, both rruman ana 
financial, and the rising costs of increasingly sopai s c i ca t ec 
weapons systems, it is imperative to balance the need for a 
strong defense industrial base ^itii tne fiscal realities of 
the national budget and the national debt. On this point, 
there seeius to be general agreement. In large part, DJD 
contracting is the Key element in this balance. 
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In summary, the profitability of DOD contractors should 
be reviewed more frequently and policy refinements made on 
the basis this empirical data. It is hoped that this study 
will represent a useful reference for continued work in this 
important area. 
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CO A 


2790 . 


139.40 


15 0 .60 


1454.7 


6SY 


4^2 . 


157. oO 


12.30 


140 .2 


EM R 


iCo 7 . 


1 70.20 


23 7. 70 


1229. 7 


XON 


10 3449 . 


479.00 


565 0. 10 


25412.0 


FMC 


3432 . 


334.60 


142.70 


1245.9 


FEN 


90 6 . 


559.20 


5 4.50 


138.9 


F 


37C36 . 


3 75. 7u 


-154 3.30 


3567.5 


GO 


4743 . 


3517.90 


19 5.00 


999.4 


GE 


24960 . 


2202.00 


151-^. 00 


8200 .0 


GM 


57729 . 


5 08« 3 J 


-762. 50 


1 7314.6 


GT 


3444 . 


2o4. 10 


2 06 . 70 


2302.5 


GLD 


2200 . 


244. lu 


7 2.50 


803 . 0 


6Q 


1749 . 


1322.00 


3 0.70 


266.8 


HRS 


1301. 


1 o3. 00 


7 9.70 


453 . 0 


HPC 


243 5 . 


220.20 


11 ‘♦.00 


1009 . 7 


HON 


4925 . 


637.00 


29 3 .50 


1904.2 


ITT 


18530 . 


335. 10 


894. 30 


6273 . 5 


IBM 


2o213 . 


496.90 


35o 2.00 


1 6453.0 


LIT 


4246 . 


652. 30 


29 0.30 


1166. 3 


LK 


5396 . 


2037. 00 


2 7.60 


3Co.. 2 


ML 


2619 . 


3 03. 60 


13 8.10 


1103.1 


MO 


6066 • 


3246.56 


14 4.60 


1512.6 


MOB 


6282 3 . 


276.20 


281 3.00 


13069. 0 


MT I 


347 . 


103.20 


4 7.70 


26c . 4 


MOT 


209 9 . 


199.20 


13 6.10 


1151.9 


NOC 


1655 . 


1227.3 0 


3 6.10 


482 .4 


PC 


2014 . 


1 S3. 30 


93. oO 


1081 . 2 


RCA 


3011 . 


5 3b. 90 


31 5.30 


1 36i. . 2 


RTN 


5002 . 


1745.00 


282.30 


1303.5 


RJR 


10354 . 


202.00 


67 0 .40 


3449 . 2 


ROK 


6906 . 


969.20 


280.20 


1740.2 


RO 


47353 . 


225. 00 


3173.00 


1 8621 . 0 


SAA 


23 1 . 


102. 2. 


18 .50 


130.5 


SGN 


4235 . 


lb?. 90 


16 7.70 


13U.6 


SMF 


2737 . 


43 5 . 40 


3 8.10 


427.4 


SY 


5430 . 


344.90 


31 3.00 


2033 . 7 


TRW 


4934 . 


5 08. 0<j 


21 1 .90 


1237. 1 


TOY 


2926 . 


2 76.20 


34 3.30 


1401.3 


TGT 


13226 . 


1524, 40 


726.00 


4164.0 


TXT 


3377 . 


5 7 8. 70 


16 9 .40 


1153.3 


TOD 


610 . 


394. 20 


1 b .60 


58 . 7 


UTX 


1232 4. 


31 03. 90 


39 3 . 40 


2758.0 


wx 


3514. 


932.00 


40 2.90 


2529.9 



O^CO.MM 

l=G3Vr 



8b 
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APPENDIX B 

lySi SELECTED CORPORATE FINANCIAL DATA 



COMPANY 


TOT AL 


DOO 


NET 


NET 


0 = CQ.MM 


NYSE SYM 


Sale S 


sales 


INCOME 


WORTH 


i=G0vr 


ALD 


6A0 7 . 


96 3.2 0 


393 .00 


1900 .0 


u • 


ARC 


262J8. 


59 7. 30 


167 1.30 


8655.2 


0. 


AV 


2326 . 


992. 70 


71.30 


1025 . 3 


0. 


BA 


9738 . 


2682. 70 


97 3 .00 


2655.2 


1. 


CHV 


A520U . 


971. 70 


2380 .00 


12703.0 


0. 


CGP 


5923 . 


6 16.^0 


-2 0. VO 


977.0 


0. 


COA 


3 10 I . 


161.30 


17 0.60 


1577.6 


0. 


esY 


572 . 


275.00 


2 3.30 


15a . 3 


0. 


EHR 


3 92 9 . 


237.0 0 


27 3 .30 


1336. 3 


0. 


XON 


LL4939 . 


1132.2 J 


556 5.00 


28516.9 


0. 


FMC 


3367 . 


1052. 90 


176.50 


129 7.3 


1. 


FEN 


1339 . 


957. 60 


6 9.31 


227.3 


0 . 


F 


33297 . 


5A3.60 


- L06 0.10 


7362.2 


0. 


GO 


5063 . 


3902.90 


L2 9. 10 


1071 . 5 


1 . 


GE 


27290 . 


3013.00 


165 2 .00 


9123.0 


0. 


GM 


6279L . 


C21.60 


33 3.90 


17721 .1 


0. 


GT 


915 3 . 


1 . 60 


293.90 


2375.9 


0. 


GLO 


1 396 . 


151.90 


8 6. 90 


309.6 


0. 


GQ 


1999 . 


1710.30 


2 0.50 


271.7 


1. 


HRS 


1551 . 


263. 70 


10 9 .00 


555 . 9 


0 . 


HPC 


2713 . 


281. 10 


1 3 o . 5 0 


1051.3 


0. 


HON 


535 1 . 


338. 20 


25 9.30 


2093.0 


0. 


ITT 


1 730 o . 


3 79.90 


69 9.60 


6116.2 


0. 


IBM 


29070 . 


o 0 9 . 50 


3308.00 • - 


1 8161 . 0 


0. 


LIT 


9993 . 


133a. 90 


3 1 1 . 60 


1922 . 5 


1 . 


LK 


5200 . 


2656. 90 


-2 .00 


105.2 


1 . 


ML 


3299 . 


1286. 90 


20 0.10 


1199.9 


I . 


MD 


7335 . 


9909. aO 


1 7 o . oO 


1653 . 5 


I . 


MOB 


635J0 . 


335.60 


2939.00 


1 ao57 . 0 


0. 


MT 1 


957r> . 


1 77.30 


5 3.00 


251.6 


J. 


MOT 


333o . 


199. 10 


17 5.00 


12 3 o . 


0. 


NOC 


199 1 . 


623. 00 


9 7.80 


5 0 7.0 


1. 


PC 


3399 . 


1 78. 90 


1 6 3 . 70 


1309. 3 


0. 


RCA 


300 5 . 


876.30 


59.0 0 


1637. 9 


0. 


RTN 


563 6 . 


1825.90 


329.00 


1536.0 


1. 


RJR 


1 1672 . 


379. 80 


76 7.80 


3929.5 


0 . 


ROK 


709 0 . 


1125. 9^. 


29 1 .30 


192C .7 


1 . 


RD 


97638 . 


227. 70 


2122.00 


1 a5a^. 0 


J • 


SAA 


36^ . 


190. 9u 


2 1 .90 


15C .9 


1. 


SGN 


5393 . 


238.30 


219.00 


1653 .2 


')• 


SMF 


2839 . 


569. 50 


3 8. aJ 


995.3 


0 • 


SY 


5571 . 


928. 10 


22 1.30 


2336.0 


0. 


TRW 


6295 . 


516. 5G 


22 3.80 


1917.6 


0. 


TOY 


323 3 . 


998. 50 


912.30 


1 70o.5 


u • 


TGT 


1 596 2 • 


1151.30 


01 3.00 


5095 . 0 


0. 


TX T 


3 32 8 . 


978. 90 


19 5 . 80 


1227.0 


0. 


TOD 


716 . 


972.10 


3 1.70 


80 .2 


0. 


UTX 


13677 . 


3775.50 


95 7.7 0 


3212 . 5 


1 . 


wx 


936 7 . 


1129.70 


93 8.00 


2320.7 


0. 
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APPtiNDIX C 

1982 SELECTED CORPORATE FINANCIAL DATA 



COMPANY 


TOT AL 


000 


NET 


NET 


3=C JMM 


NYSE SYM 


SaLE s 


sales 


INCOME 


WORTH 


i=G0vr 


ALD 


6167 . 


59L. 70 


272.00 


3207.0 


0. 


AR C 


2699 1 . 


2o8. 7C 


1676.10 


9863 . 3 


r' 

W • 


AV 


2459. 


667. 90 


82.31 


1128 .5 


0. 


6A 


9035 . 


323. 30 


292.90 


231-. 0 


1 . 


CHV 


35943. 


6C3. 90 


1377.30 


13246.3 


^ • 


CGP 


5S17 . 


132. 50 


6 5.60 


523.6 


0. 


COA 


4292 . 


1 75. 30 


15 5.13 


1725. 3 


0. 


ESY 


754 . 


214. 70 


3 5.83 


9c . 3 


3. 


EMR 


3 502 . 


182. 40 


300 .19 


1553. 7 


3. 


XON 


103553 . 


340. 5U 


413 5.90 


2 8 "+4 3 . o 


0. 


FHC 


3499 . 


13 70. 6C 


15 2.40 


1344.2 


1 . 


FEN 


110 4 . 


179. IG 


3 5.30 


237. j 


3. 


F 


37067. 


896. 70 


-657 .80 


6077 . 5 


0. 


GO 


6154 . 


5891. 1C 


160.50 


1175.0 


1 . 


GE 


26500 . 


3654. 1 0 


131 7.00 


1 0198.3 


0. 


GM 


6002 6 . 


689. 50 


902.70 


13287. 1 


0. 


GT 


368 9 . 


423. 70 


24 7.60 


2457.2 


3. 


GLD 


1640 . 


2 77. 70 


90 .50 


887.5 


0. 


GQ 


2057. 


19C0.40 


9 0.33 


320 . 3 


1. 


HRS 


1 71 9 . 


268.90 


75.63 


596. 7 


3. 


HPC 


2469 , 


3 C8. 90 


3 6 .93 


1073.9 


0. 


HON 


5490 . 


1217.20 


272.90 


2143.4 


0. 


ITT 


15 953 . 


442.50 


702.30 


6122.6 


). 


IflM 


34364 . 


1196. 30 


440 9.00 


1 99o3 .0 


3. 


LIT 


4942 . 


1316. 30 


31 5.00 


1676 . 3 


1 . 


LK 


5ql3 . 


34 9 8. 50 


237.30 


418.4 


1 . 


ML 


3 52 6 . 


2003.80 


9 I . 6u 


321 .5 


1. 


MO 


7331 . 


56 3 C. 10 


21 '*.10 


131=>.6 


' 1. 


MOB 


6332B . 


2 54. 1C 


133 3 .30 


14742 . 0 


0. 


MT I 


1583 . 


2 91.80 


0 3 . 48 


3H3 . ) 


0. 


MOT 


3 786 . 


2 37. 30 


lo 9.40 


170C . 3 


0. 


NQC 


2470 . 


15 ?8. 20 


5 . 4i) 


493.9 


1. 


PC 


3165 . 


2 34. o w 


156.13 


1467.7 


0. 


RCA 


323 7. 


995.90 


22 2 .60 


2 '♦42 . 9 


• 


RTN 


5p13 . 


2252.30 


3 i 3 . 33 


1711.7 


1. 


RJR 


13075 . 


286. 1 u 


890.03 


^7 ob • 3 


:i. 


RQK 


739 5 . 


2690.50 


33 1 .6) 


2397.3 


1 . 


RO 


51615 . 


32o. 30 


239 2.80 


16197.0 


3. 


SAA 


4^6 . 


3 03.50 


2 6.43 


1 74 . 3 


1 . 


SGN 


493 6 . 


307.20 


113.23 


lo94 . 5 


0. 


SMF 


2523 . 


54 9. 10 


-1 1 .50 


435.5 


0. 


SY 


507t> . 


11 43. 90 


1 1 3 . 19 


233a .4 


r> 

\j m 


TRW 


5132 . 


868. 70 


190.30 


151 3 .A 


3. 


TOY 


2364 . 


5 90.20 


26 0.30 


2080. A 


0. 


TGT 


14979 . 


3 44. 60 


343 .00 


5a 74 . 3 


3. 


TX T 


293o . 


583. 70 


3 4.40 


1227.3 


0. 


TCD 


738 . 


404.20 


30.20 


iU .9 


0. 


UTX 


13577. 


4208.30 


42 0 . 90 


343t . 7 


1. 


wx 


9 74 5 . 


1491. 70 


4-»9. 30 


3175. 0 


0. 
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APPENDIX D 

1983 SELECTED CORPORATE FINANCIAL DATA 



COMPANY 


TOT AL 


00 D 


MET 


NET 


0=COMM 


NYSE SYM 


Sales 


SALES 


INCGME 


WORTH 


L=G3vr 


ALD 


1C 0 22 . 0 


773.20 


45 0 . 00 


2747 .0 


0. 


ARC 


25 93 7. G 


361. 3C 


154 7.00 


1 065a. I 


0. 


AV 


2305.0 


6/5.50 


102.60 


1123 . 0 


0. 


BA 


11129. 0 


44 22. 00 


355.00 


303o. J 


1 . 


CHV 


29182. 0 


5^0. 30 


1590 .00 


1 7962. 0 


0. 


CGP 


59ft>3. 0 


2a3.3G 


9 3.70 


5 7 1 . a 


0. 


COA 


4 5 32. C 


273.40 


16 1.70 


1325.0 


3. 


6SY 


326. a 


3 o9. 50 


49 .90 


2 3o.'3 


0. 


6MR 


3a75. 7 


273.50 


302.90 


1 3 6 A . j 


0. 


XON 


94591 . 0 


3 74. 00 


4935.00 


2 94-i-3 . 0 


0. 


FMC 


3493. U 


12 j5. GL 


1 6 o . 80 


1443.0 


1 . 


FEN 


891. o 


259. 90 


28.40 


245.3 


0. 


F 


4445a . 0 


1072. 00 


13b 6 . 90 


7545.0 


3. 


GD 


714o. 3 


68 18.30 


20 O.60 


12 60 . j 


1. 


GE 


26800 . 0 


4518. 00 


2u24.00 


1 1270. 9 


3. 


GM 


745 32. 0 


8 93. 40 


3730 .00 


20483 . j 


0. 


GT 


9735. 0 


440.00 


27 0 . 40 


3016.0 


0. 


GLO 


1324. 3 


278. 30 


7 9.20 


335.0 


0. 


GO 


2254. 8 


22 97. 70 


1 1 0 . 70 


4a2 . 4 


1. 


HRS 


1995. 3 


446. 00 


50.30 


313.0 


0. 


HPC 


2629. 0 


3 03. 00 


174.20 


123o.O 


0. 


HON 


6073. 6 


11 13.90 


23 1 .20 


231a. 7 


c. 


ITT 


14155. 4 


603. 30 


674.50 


5753.0 


0. 


IBM 


45 937. 0 


1421. GO 


548 5 .00 


23219. D 


0 . 


LIT 


A 719. 2 


2163. 90 


23 1 .60 


13 29.0 


1 . 


LK 


6490 . 3 


4005.70 


26 2.30 


3 2 u . 2 


1 . 


ML 


3899. 3 


2271.90 


141 .30 


345 . 3 


1. 


MD 


8111.0 


6142. 70 


274.90 


1067.9 


1 . 


MOB 


60624 . 0 


2 9 5. 5 o 


15 0 1.00 


13952. 0 


3. 


MT I 


1509. 2 


231. 2C 


7 8.50 


636 . 3 


0. 


MOT 


4 j23 . 0 


321. 3'j 


244 .00 


1946.0 


0. 


NOC 


32 ao . 6 


3 4 6 . 6 u 


IjO .70 


5 7b . 9 


1. 


PC 


2533.9 


254.40 


1 9 . 70 


1441. + 


3. 


RCA 


3977.3 


1131. Ou 


240.80 


1971.6 


0. 


RTN 


5957 . 0 


2723.30 


300 . 10 


1337.4 


1. 


RJR 


13533. 0 


190.60 


83 5.00 


5233.0 


0. 


ROK 


3097. 9 


4545. GO 


33 9.10 


23o7. 3 


L . 


RO 


49432 . 0 


3 3 5. 50 


249 3.00 


1 70 2<i . 4 


0. 


SAA 


578. 1 


353. 70 


3 7.00 


231 . 3 


1. 


SGN 


6074. 0 


3a2. 30 


114.00 


2517.0 


0 . 


SMF 


2473. 4 


6 A 9 . 9 0 


16.20 


412.5 


0. 


SY 


4914. 0 


1132. 50 


20 0 .00 


394c. 5 


0. 


TRW 


5493. 0 


1136. 30 


205.20 


1613.9 


0. 


TOY 


2979. 0 


5 3 0. 7 0 


30 4 . 60 


2641.2 


0. 


TGT 


14449 . 0 


3762. 00 


71 6.00 


5322.0 


• 


TX I 


2930. 0 


671. 10 


8 3.70 


11 39. 7 


J. 


TOD 


622. 3 


44A. 3G 


2 1 .90 


13b. 7 


0. 


UTX 


14o69. 3 


3867.40 


509 .20 


3783 . 7 


1. 


wx 


9532. 6 


11 78.30 


44 9 . 00 


,3410 .3 


3. 
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APPENDIX E 

1984 SELECTED CORPORATE FINANCIAL DATA 



COMPANY 


TOTAL 


ODD 


NET 


NET 


0=COMM 


NYSE SYM 


SALE S 


SALES 


INCOME 


WORTH 


l=G3Vr 


AID 

A D Y' 


LO 734. 0 


758.30 


43 7 . 00 


2043.0 


0. 


AR L 


24654. 0 


3 30. 8u 


1129.00 


9740 . 7 


0. 


A V 

C A 


2 j80. 9 


872.70 


12 5 . 56 


1137. 7 


0. 


DM 


10 3 54. 0 


4563. 80 


78 7.00 


2695 . 0 


1 . 


CH V 

p n 


29207. 0 


432.00 


1534.00 


1 4763 . 0 


p. 




6 2 oO • 4 


3 4*+ .00 


101 .70 


577. 7 


o • 


CO A 


5026. 9 


243. 10 


3 1 .60 


1775.6 


0. 


ES Y 


819 . 4 


259.10 


59.00 


2 85.9 


0. 


EM R 


4 1 78 . 8 


231.80 


34 9 .20 


1869.2 


0. 


XQN 


97276. 0 


586. 50 


5525.00 


28851.3 


0. 


FMC 


3429. 8 


1156.73 


22 5.90 


955.0 


1 . 


FEN 


373. 9 


163.20 


1 . ‘♦6 


222.9 


6 

<u • 


r 


52366. 0 


1124.00 


2907.00 


9337. 7 


0. 


GO 


783 9. 0 


5951.50 


33 1 .70 


10o2 . 1 


1 . 


GE 


27950. C 


4514. ^0 


223 0.00 


1 25 73 .0 


0. 


GM 


83 890. 0 


1018.60 


451 7.00 


2 3 953. 7 


0. 


GT 


10240. 8 


4 1 4. Ou 


41 1 .00 


3171 .3 


0. 


GL D 


1397. 0 


293. 30 


39.30 


8 5^.7 


0. 


GO 


2603 . 8 


2419.00 


103 .40 


543.6 


1 . 


HRS 


1995. 3 


294.00 


3 0.40 


310. 1 


0. 


HPC 


2571 . 0 


437. 80 


19 7.20 


1366. i 


Q* 


HON 


6073. 6 


1354.40 


33 4.30 


233^. 9 


C • 


ITT 


12701 . 0 


1139. 60 


30 2.50 


5711.5 


0 • 


IBM 


45937. 0 


15 71.60 


653 2 .00 


? 6489.3 


0. 


LIT 


4bC5 . 7 


2440. 7C 


277.40 


2010.9 


1. 


LK 


3 113.. 4 


4967.40 


34 4. 10 


1151 . } 


1 . 


ML 


3920 . 4 


2260. 70 


1 7 6 . 00 


626 . 0 


1 . 


MO 


9 662 . 6 


7684.20 


32 5.30 


234^.6 


1. 


M08 


60624.0 


1 9 5. OC 


1270.00 


1 3624.0 


0. 


MT I 


2001. 5 


46 8 . 9C 


10 9.80 


6 3 o . 3 


0. 


MOT 


5534. C 


3 ^9. 30 


33 7.00 


2273.0 


0. 


NOC 


3687. 8 


882.00 


1 6 6 . 90 


72 9. 0 


1. 


PC 


2569. 1 


273.90 


17 0 .00 


1619.2 


0 . 


RCA 


10111 . 6 


11 16. 10 


24 6.40 


2080 . 3 


0. 


RTN 


5 996. 0 


3093. Oo 


3^+0. 10 


1979.2 


I . 


RJR 


1297^. 0 


243.30 


843.00 


4473.0 


0. 


ROK 


9322. 1 


6219. 3u 


49 5.50 


2516.3 


1. 


RO 


51369. J 


269.30 


253 9 .00 


1 7735.1 


rs 

• 


SAA 


74o. 1 


43 o. 6 w 


4 9.00 


317.3 


L. 


SGN 


5 920. 0 


415. 7v3 


30 1.00 


2693 .0 


p. 


SMF 


2513.8 


360.60 


5 0.30 


483 . 7 


u • 


SY 


5687 . 2 


lol5. 10 


23 6 . 7 ) 


3 02 . i 


0. 


TRW 


6061 . 7 


922.50 


26 6 . 30 


175o.6 


0. 


TOY 


3494. 3 


m-2 5 . 80 


574.30 


1159.3 


0. 


TGT 


14390 . 0 


74tj. 90 


63 1 .00 


6153.0 


p. 


TX T 


3221 . 0 


303. 00 


11 3 .50 


1 1 8 7 . 7 


0 • 


TOO 


50d. 8 


141.90 


1 3 .90 


130.7 


0. 


UTX 


16331. a 


32 06. 80 


64 5.00 


4 1 o9 . 4 


1 . 


WX 


10264. 5 


1943. 50 


535 .90 


374C. 3 


0. 
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APPENDIX F 

1980-1984 SEGMENT OPERATING MARGINS DATA 



C CMP ANY 


SEGMENT 0= 


COMM 




OPERATING 


MARGINS 




NYSE SyM 


1 = 


GQVr 


30 


dl 


32 


3 3 


84 




1 = 


NEUT 












3A 


COM TRArjS 




.09 


.04 


.003 


.3 14 


. 003 




MIL TKAMS 


L 


.084 


. 132 


. 1 13 


.110 


. LLL 




MSL/SP ACE 


1 


.05 


.058 


.102 


.09 


. 095 
. L02 


fmc 


INI) LHEW 


> 

U 


. 135 


. 143 


.154 


.16 8 




PET EQUIP 
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